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Detailed Description 

Claims 

Detailed Description 

first embodiment, the present invention relates to a method for 
enabling the real time buying and selling of electrical power between at 
least one fuel ceil power unit, which can be a 
stationary power unit or a power unit of a 

vehicle, and an energy service provider. The method comprises 
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providing a docking station, which has connections to the fuel cell 
powered vehicle for the supply of a fuel and for transfer of electricity 
to the power grid. The method farther comprises determining the current 
cost, of fuel and pries paid for "■ " electricity. 

Based at least on the cost of fuel and price paid for 
generating electricity, the method farther comprises determining 
whether to make the fuel cell powered vehicle available for 
generation of olo^'v . In cases where the fuel is consumed by 

tli- v no and electricity generated by the vehicle, 

the method further comprises collecting data on the quantity of fuel 

consumed and amount of electricity generated, calculating the 

cost of the fuel and the value of the - 12 electricity 

generated, and providing a debit charge for the cost of fuel 

consumed and a credit charge for the value of electricity generated. This 

and other aspects of the invention envisage that the docking station... 

connections to at least one vehicle for the supply of a fuel 

and for transfer of electricity; 

(H) handing over control of the fuel cell power unit of each 
vehicle to an energy service provider; 

(iii) the energy service provider determining when to operate the fuel 
cell power unit of each vehicle and setting the load level for 

each fuel cell power unit; and 

(iv) when fuel is consumed by each vehicle and electricity 

generated by each vehicle, collecting data on the quantity of fuel consumed and 
amounts of electricity generated, and calculating the cost of 
the fuel and the value of the electricity generated. . . . 
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FILED: February 25, 2003 (20030225) 

INTL CLASS: B60L-0 1 .1 / 14 ; B60K-0 0 S/ 0 4 ; B60K-025/00; 

B€0L-Qi.l/lS; B60R-01S/02; H01M-010/44 



ABSTRACT 



PROBLEM TO BE SOLVED: To provide a method for managing an electric 
system for a vehicle which can improve a fuel cost by properly calculating 
the energy cost of an on-vehicle battery and managing the power cost 
of a vehicle electric system by properly utilizing this battery 
energy cost. 

SOLUTION: The method for managing the electric system for the vehicle 
includes the steps of deciding a difference between a power generation cost 
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of a plurality of power energy supply sources and a cost of electric 
energy stored in the battery, and deciding the supply source of the 
charging power of the battery and the amount of the supply 
power in response to the present remaining capacity of the battery 
(S1010, S1012). 



COPYRIGHT: (C) 2004, JPO&NCIPI 
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B60R-016/D4; B60T-008/00 



ABSTRACT 



PROBLEM TO BE SOLVED: To provide a regenerative braking device for a 
vehicle that can restrain an adverse effect to a battery by properly 
treating surplus power while keeping a simple device constitution. 

SOLUTION: In the regenerative braking of the vehicle, when the surplus 
power exceeding the preferred charging power of the battery 103 
is generated as the result of regenerative generation, the surplus power is 
consumed by increasing power consumptions of a plurality of electric 
loads selected from among electric loads llal to llel. 



COPYRIGHT: (C) 2004, JPO&NCIPI 



7/5/9 (Item 9 from file: 347) 

DIALOG (R) File 347 : JAPIO 
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PUB. NO.: 2004-249900 [JP 2004249900 A] 

PUBLISHED: September 09, 2004 (20040909) 
INVENTOR ( s ) : OE AY A SRI KAZB s OS.HX 
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APPLICANT (s) : DENSO CORP 

APPL. NO.: 2003-044209 [JP 200344209] 
FILED: February 21, 2003 (20030221) 

INTL CLASS: B60R-016/02; B60L-001/00 ; BSOR-016/04 ; 
H02J-007/16; H02P-009/14 



ABSTRACT 
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PROBLEM TO BE SOLVED: To provide a power supply device for a vehicle 
capable of managing control of production of power and power consumption in 
an excellent state, while holding voltage of a power supply line within a 
prescribed reference voltage range. 

SOLUTION: This device is provided with a battery 103 for supplying 
power to electric load lllal to llle3 through the power supply line 
108, a generator 102 for supplying power to the battery 103 and the 
electric load lllal to llle3 through the power supply line 108, and a 
control device 105 for controlling generated power of the generator 102 and 
power consumption of the electric load lllal to llle3. A 

power range of the : 10 

corresponding to a voltage command value range of the power supply line 108 
is predicted from the range. The generated power of the generator 102 or 
the power consumption of the electric load lllal to llle3 is adjusted 
so that actual chas o rer may be in the range. 

COPYRIGHT: (C) 2004, JPO&NCIPI 
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Power control system for e.g. automobile, has controller and DC/DC 
converter transferring power between two supply lines when specific 
condition based on one of capacitor energy value and generation capacity 
margin is satisfied 
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Previously issued 



Alerting Abstract FR Al 

NOVELTY - The system has a calculation unit calculating a margin up to a 
maximum generation capacity of a main generator based on factors comprising 
an energy consumption value of electrical devices and an admissible 
power generation value of the generator. A controller and a DC/DC converter 
(31, 32) transfer power between two supply lines when a specific condition 
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based on one of capacitor energy value and the margin is satisfied. 

DESCRIPTION - An INDEPENDENT CLAIM is also included for a method for 
controlling power in a vehicle. 

USE - Used for controlling power in a vehicle e.g. automobile, industrial 
vehicle, agricultural machine and two-wheeler. 

ADVANTAGE - The system is capable of simultaneously supplying turbo 
compressor and the electrical devices loaded on the vehicle in a 
stable manner. 

DESCRIPTION OF DRAWINGS - The drawing shows a schematic view of a power 
control system for vehicles. 
LI, L2 Supply lines 

11 Rotating electrical machine 

12 Capacitor 
2 2 Battery 

15 Turbo compressor 

21 Vehicle 

23 Main generator 

31 Controller 

32 DC/DC converter 
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Alerting Abstract US Al 

NOVELTY - The method involves obtaining information on power generation 
costs. A power supply distribution of the power sources is adjusted based 
on the information on the power generation costs and the available power 
supplies from the power sources. A power rate of the onboard 
electrical loads is received. A power supply distribution to the 
onboard battery is determined based on the obtained information. 

USE - Used for controlling power generation for a electric system 
of a seriec-hybrxd vehicle having multiple power sources. 

ADVANTAGE - The determination of the onboard battery power supply 
distribution allows effective power generation cost management of the 
electric: system, thereby improving the fuel economy of the vehicle. 

DESCRIPTION OF DRAWINGS - The drawing shows a vehicular electric 
system. 

100 Belt 

101 Engine 

102 Generator 

103 Battery 

108 Power supply lines 
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XRPX Acc No: N2004-519558 

Vehicle-mounted power supply determines charging and 

power range of battery supplying power to current 
consumers through power distribution line, based on input parameter 
relevant to line voltage control command 
Patent Assignee: NIPPONDENSO CO LTD (NPDE) 
Inventor: v ' V . \; ^ . K 
Patent Family (2 patents, 1 countries) 
Patent Application 

Number Kind Date Number Kind Date Update 

JP 2004249900 A 20040909 JP 200344209 A 20030221 200464 

JP 4292824 B2 20090708 JP 200344209 A 20030221 200945 



Priority Applications (no., kind, date): JP 200344209 A 20030221 
Patent Details 

Number Kind Lan Pg Dwg Filing Notes 

JP 2004249900 A JA 15 7 

JP 4292824 B2 JA 15 Previously issued patent JP 2004249900 



Alerting Abstract JP A 

NOVELTY - A controller (105) determines the charging and 
discharging power range of a battery (103) that supplies power 
received from a generator (102) to current consumers ( 1 1 lal-1 1 le3 ) through 
a power distribution line (108), based on the input parameter relevant to 
the control command of voltage in the power distribution line and output 
parameter relevant to the charging and discharging power of the 
battery . 

USE - For supplying power to consumers through power distribution line 
connected to generator mounted in vehicle. 

ADVANTAGE - Enables managing the power consumption amount of the current 
consumers effectively, while controlling the charging and 
discharging characteristics of the vehicle-mounted battery . 

DESCRIPTION OF DRAWINGS - The figure shows a block diagram of the 
electronic control unit of the vehicle. (Drawing includes non-English 
language text) . 

102 generator 

103 battery 
105 controller 

108 power distribution line 
lllal-llle3 current consumers 
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Regenerative braking device e.g. for electric and/or hybrid 

vehicle, has a generator driven by a motor to carry out vehicle braking by 

generating regenerative power during a vehicle's braking process 

Patent Assignee: DENSO CORP (NPDE); NIPPONDENSO CO LTD (NPDE) 

Inventor: OBAYASH1 K; TAKiT K 

Patent Family (5 patents, 3 countries) 
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Previously issued patent JP 2004254465 



Alerting Abstract DE Al 

NOVELTY - Power is fed to electrical charges ( lllal-11 le3 ) 
through a Ks ! ".«-ry (103) and a generator (102) to carry out vehicle 
braking. Charge-control devices (HOa-llOe) control the 
elaatrical charges and carry out a calculation, detection and 
assessment regarding the generation of excess energy to act as regenerative 
power that exceeds a maximum charging amount to be retained by the 

USE - For recovering/regenerating decelerating energy for a vehicle with 
the help of an electric motor to improve the level of a vehicle's 
fuel effectiveness and to generate friction braking force. 

ADVANTAGE - This device has a simple structure. Excess energy is applied 
in a suitable manner. 

DESCRIPTION OF DRAWINGS - The drawing shows a block connection diagram to 
represent a motor vehicle's electrical system with an 
electrical vehicle charge drive control device. (Drawing 
includes non-English language text) . 

101 Motor 

102 Generator 

103 Battery 

107 Battery current sensor 
HOa-llOe Charge-control devices 
lllal-llle3 Electrical charges 
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VEHICULAR POWER SYSTEM 



PUB. NO. : 
PUBLISHED: 
INVENTOR (s) : 



APPLICANT (s) 
APPL. NO. : 
FILED: 



2007-327337 [JP 2007327337 A] 
December 20, 2007 (20071220) 
Tmi KEXSUKE 
OS.V/ASHX KAZUYOSHI 
SENDA TAKASHI 
YAMASHITA YUKIHIRO 
KURODA DAISUKE 
DENSO CORP 

2006-156745 [JP 2006156745] 
June 06, 2006 (20060606) 



International Patent Class (v8 + Attributes) 

IPC + Level Value Position Status Version Action Source Office: 

F02D-0045/00 A I F B 20060101 20071122 H JP 

B60R-0016/03 A I L B 20060101 20071122 H JP 



ABSTRACT 

PROBLEM TO BE SOLVED: To provide a vehicular power system capable of 
suppressing fluctuation of a power voltage, drop of engine revolution, and 
a deceleration feeling of a vehicle, and of preventing a generated 
power-deficient state over a long time. 

SOLUTION: This vehicular power system is provided with: a battery 108 
supplying power to electric loads 107a and 107b through a power bus 
115; a generator 102 supplying power to the battery 108 and the 
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electric loads 10 7a and 10 7b through the power bus 115; and a power 
control device 105 setting generated power of the generator 102 based on a 
first range representing a range of charge /discharge power of 
the battery 108 required for keeping the variation of the power 
voltage appearing on the power bus 115 within an allowable range, and a 
second range representing a variation rate range of the charge/ 
discharge power of 108 required for keeping the 

variation rate of the power voltage within an allowable range. 

COPYRIGHT: (C) 2008, JPO&INPIT 
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GENERATOR CONTROL UNIT 
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PUBLISHED: 
INVENTOR (s) : 
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FILED: 
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March 22, 2007 (20070322) 
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2005-258693 [JP 2005258693] 
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IPC + Level Value Position Status Version Action Source Office: 

H02J-0007/1S A I F B 20060101 20070223 H JP 

H02P-0009/04 A I L B 20060101 20070223 H JP 



ABSTRACT 

PROBLEM TO BE SOLVED: To perform highly efficient power generation while 
satisfying generation requirements of an electrical load of a vehicle 
and a charge discharge state of a battery. 

SOLUTION: A function as a voltage control means 15 for controlling output 
voltage of a generator 13 to a designated voltage and a function as a 
current control means 16 for controlling an output current of the generator 
13 to a designated current are integrated into a generation control unit 
ECU 14 for controlling a generation amount of the generator 13. The 
generation control ECU unit 14 switches between a current control mode for 
controlling the output current of the generator 13 to the designated 
current using the current control means 16 and the voltage control mode for 
controlling the output voltage of the generator 13 to the designated 
voltage using the voltage control means 15 based on whether or not a 
current engine operation state is under an idling state. Otherwise, the 
voltage control mode, the current control mode and an autonomous control 
mode by an autonomous control unit in the generator 13 may be switched 
based on the diagnostic result of an abnormality diagnosis system. 
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MANAGEMENT METHOD OF *V Kl N SYSTEM FOR VEHICLE 
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PUBLISHED: 
INVENTOR (s) : 
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[JP 200633916b AJ 
2006 (20061214) 
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APPLICANT (s) : 
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DENSO CORP 

2006-168703 [JP 2006168703J 

Division of 2003-047888 [JP 200347888] 

June 19, 2006 (20060619) 



International Patent Class (v8 + Attributes) 

IPC + Level Value Position Status Version Action Source Office: 

H01M-0010/48 A I F B 20060101 20061117 H JP 

H02J-0GG7/34 A I L B 20060101 20061117 H JP 
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B60W-0010/26 A N L B 20060101 20061117 H JP 

ABSTRACT 



PROBLEM TO BE SOLVED: To provide a management method of an electric 
system by which a calculation of an energy cost of a vehicle battery 
is simplified, the battery energy cost is utilized effectively and 

then an improvement of a fuel consumption is realized. 

SOLUTION: Only when a discharging power volume increases up to a 
single unit, an oldest information regarding the energy unit will be erased 
(S11004) . Then, only when a charging power volume increases up to a 
single energy unit, a power cost of a single energy unit which is an 
average cost necessitated for the charging will be calculated 
(S11008), and the information regarding the latest piled single energy unit 
will be memorized in a table shown in figure 6. Thus, a bati srj power 
cost can be easily calculated, based on the information regarding a power 
cost of the energy unit memorized presently in the table. 
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APPLICANT (s) : DENSO CORP 

APPL. NO.: 2005-158765 [JP 2005158765] 
FILED: May 31, 2005 (20050531) 



International Patent Class (v8 + Attributes) 

IPC + Level Value Position Status Version Action Source Office: 
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ABSTRACT 

PROBLEM TO BE SOLVED: To restrain variations in torque (variations in 
rotation of an engine) of a vehicle caused by variations of torque for 
driving accessories of the vehicle. 

SOLUTION: A control unit of an engine with accessory calculates generated 
electric current for requesting to a generator in response to 
operating conditions of electric load of the vehicle and a 
charged state of a battery, estimates driving torque for the 
generator required for driving the generator in response to required 
generating electric current, controls the engine by calculating the 
torque summing up driving torque for the generator and torque (requested 
driving torque of a vehicle) required for travelling of the vehicle as 
required engine torque, estimates engine torque realized at the next 
calculation timing in consideration of response delay of an engine, 
calculates a difference between the estimated engine torque and requested 
driving torque of a vehicle as a permitted torque, calculates generated 
electric current as directive electric current in response to 
the permitted torque, and controls the controlled electric current 
for a generator so as to generate electric current equivalent to the 
direct ive e lee r. x :i.c current . 
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ABSTRACT 



PROBLEM TO BE SOLVED: To control power generation in correspondence with 
demanded electric power fluctuation of an • loo' x : load 
favorably in response and to reduce average electric power cost by 
increasing availability when supplying electric power at low cost 
such as regenerated electric power is available. 

SOLUTION: j juilibrium control to generate generated 

output eguivalent to system deman \ _thm a 

favorable and suitable charge and discharge electric 

power range of a bafei s i carried out (step S100 to step S104), 
whether electric power consumption of the generated output is 
inexpensive or not is judged (step S106), the electric power 
consumption (demanded electric power) of thermal equipment is 
increased when it is inexpensive and the generated output is increased in 
correspondence with this increase. Consequently, it is possible to 
effectively use the inexpensive generated output generated by regenerative 
electric power generation while restraining frequent charge and 
discharge of the battery. 
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ABSTRACT 

PROBLEM TO BE SOLVED: To provide an electric power source system for 

a vehicle small in voltage fluctuation regardless of sudden fluctuation of 

demanded electric power of an electric load and generated 

output of a generator and capable of controlling power generation with 

favorable response. 

SOLUTION: Electric power equilibrium control to generate the 
generated output equivalent to the system demanded electric power is 
carried out within a favorable and suitable charge and 
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discharge electric power region of a battery, a change of 
the demanded electric power due to the change of the demanded 
electric power is computed as temporary demanded electric power 
(S110) by sudden starting stop of a specific electric load, the 
favorable and suitable charge and lectric 

power range is formed (S130) in expectation of this temporary demanded 
electric power and the generated output and load distribution 
electric power are regulated (S140) so as to maintain this favorable 
and suitable charge and disces rge electric power range. 

Consequently, it is possible to prevent the voltage fluctuation due to 
sudden operation and stoppage of the electric load. 
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Control system e.g. for motor vehicles, has auxiliary device controller and 
engine controller for executing engine torque control to vary output torque 
of engine 
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Alerting Abstract DE Al 

NOVELTY - The control system has an auxiliary device controller and an 
engine controller for executing an engine torque control to vary the output 
torque of the engine. A failure detector is provided which detects a 
failure, related to an operating parameter of the engine, which adversely 
affect engine torque control being executed with the engine controller. The 
auxiliary device controller alters a drive control of the auxiliary device 
in response to the detected failure. The auxiliary device has an 
alternator, an air-conditioning compressor, a power-steering compressor and 
a motor generator. 

DESCRIPTION - An INDEPENDENT CLAIM is included for a method of 
controlling an engine for a vehicle. 

USE - For engine with auxiliary device. For motor vehicles. 

ADVANTAGE - Provides suitable control to rum machine with optimal 
efficiency 
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DESCRIPTION OF DRAWINGS - The figure shows a flow chart of the invention. 
(Drawing includes non-English language text) . 
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switching arrangement that adju; 



has power supply controller with 

power to value determined based on range 
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Alerting Abstract DE Al 

NOVELTY - The system has a battery (108) for supplying 
electrical power to electrical loads (107a, 107b) over a power 
supply bus (115). An electrical generator (102) supplies 
electrical power over the bus to the battery and the loads. A 
power supply controller (105) controls value of produced power i 
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generator. The controller exhibits a switching arrangement, which is 
adapted to adjust the produced electrical, power to a value that is 
determined based on a range of values of - s ias 3 

power of battery and a range of values of rate of change of 
chcsrgi r.g discharging power . 

USE - Used in a motor vehicle for regulating electrical power that 
is produced on an electrical generator. 

ADVANTAGE - The power supply controller exhibits the switching 
arrangement that is adapted to adjust the produced electrical power 
to the value that is determined based on the range of values of 

.3- power of batbe.ry and the range of 
values of rate of change of the power, 
thus optimally controlling the charging and discharging of the 
battery in order to efficiently ensure that charging of the 
battery is realized with reduced fuel consumption and to minimize 
moment variation of the engine speed. 

DESCRIPTION OF DRAWINGS - The drawing shows an entire configuration of a 
vehicle power supply system. " (Drawing includes non-English language text) ' 

102 Electrical generator 

105 Power supply controller 

10 7a, 10 7b 1 Ice . I loads 

108 Battery 

115 Power supply bus 
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Alerting Abstract DE Al 

NOVELTY - The system has an electronic control unit (ECU) (14) for 
switching between voltage and current control modes based on specific 
criteria. The output voltage of an electric generator (13) is 
controlled by a voltage control section, to maintain a target voltage 
value, during the voltage current mode. The output current of the generator 
is controlled to maintain the target current value, during the current 
control mode. 

USE - Used for controlling an electric generator (claimed) in a 
motor vehicle, for charging the battery of the vehicle and for 
supplying power to an electrical load e.g. lamp, of the vehicle. 

ADVANTAGE - The ECU switches between the voltage and current control 
modes based on the specific criteria, hence the operating efficiency of the 
generator is improved while sufficient power is generated to charge 
the vehicle battery and to drive th- U e > load. The fuel 

consumption of the vehicle is hence reduced. 

DESCRIPTION OF DRAWINGS - The drawing shows a block diagram of a 
configuration of an electric generator control system. 

12 Electric load 

1 J , Electric generator 

14 Electronic control unit 

15 Voltage control section 

16 Current control section 
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NOVELTY - An engine speed changing unit evaluates tendency of power 
generation, based on requested power generation and present power 
generation. The engine speed changing unit requests increase in the engine 
speed when it determines the power generation is inclined towards shortage, 
and requests decrease in the engine speed when it determines the power 
generation is inclined towards excess. 

DESCRIPTION - An INDEPENDENT CLAIM is included for engine speed control 
method . 

USE - For vehicle energy control system. 

ADVANTAGE - Since engine speed is changed according to evaluated tendency 
of power generation, the severe ds:ich-isrg« by the battery is 
eliminated and increase in fuel consumption is suppressed. 

DESCRIPTION OF DRAWINGS - The figure shows the block diagram of the 
energy control system. 
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Controller for engine of vehicle, has alternator control unit that controls 
alternator with delay in consideration of delay of responsiveness of engine 
output torque 
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Alerting Abstract US Al 

NOVELTY - A calculating unit computes an alternator-drive torque that is 
necessary to achieve a function of an alternator (17). An engine control 
unit adjusts the output torque of an engine (11) according to the 
calculated alternator-drive torque. An alternator control unit controls the 
alternator with a delay in consideration of a delay of responsiveness of 
the engine output torque. 

USE - For controlling the engine of motor vehicle. 

ADVANTAGE - Restricts fluctuation in engine speed due to increment or 
decrement in driving torque of alternator. 

DESCRIPTION OF DRAWINGS - The figure shows the schematic block diagram of 
vehicle control system. 
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NOVELTY - A control module controls the engine and the generator to stop 
operation of the engine (22) in a non-request state where both the power 
drive request and the heating drive request are set off by the power drive 
request setting module and the heating system. The control module controls 
the engine and the generator to start load operation of the engine. The 
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DESCRIPTION - An INDEPENDENT CLAIM is also included for a control method 
for a motor vehicle. 

USE - Motor vehicle e.g. hybrid vehicle. 

ADVANTAGE - Load operation of the engine desirably improves the fuel 
consumption of the vehicle compared with independent operation of the 
engine . 

DESCRIPTION OF DRAWINGS - The figure shows a schematic illustration of 
the hybrid vehicle. 
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Fuel call system for motor vehicle, has control unit that activates, 
during transitional increase of requested electrical energy, production of 
additional water vapor by using heat accumulated in heat reservoir device 
Patent Assignee: RENAULT SAS (RENA) 
Inventor: BALMY R F; BEGUERY P R 
Patent Family (1 patents, 1 countries) 
Patent Application 

Number Kind Date Number Kind Date Update 

FR 2871945 Al 20051223 FR 20046536 A 20040616 200606 B 

Priority Applications (no., kind, date): FR 20046536 A 20040616 

Patent Details 

Number Kind Lan Pg Dwg Filing Notes 

FR 2871945 Al FR 28 6 

Alerting Abstract FR Al 

NOVELTY - The system has a heat reservoir device (48) accumulating excess 
energy produced by a reformer device (9), in the form of heat during 
reduction phase of a requested electrical energy. A control 
unit (55) activates, during transitional increase of the energy, 
production of additional water vapor by using the heat accumulated in the 
reservoir device. The control unit receives various information originating 
from components of the system. 

DESCRIPTION - An INDEPENDENT CLAIM is also included for a method for 
controlling a fuel cell system. 

USE - Used as a power module for supplying electrical energy for an 
electric traction motor of a motor vehicle (claimed) and for a battery . 

ADVANTAGE - The control unit activates the production of the additional 
water vapor using the heat accumulated in the heat reservoir device, during 
transitional increase of the requested electrical energy, thus assuring a 
rapid increase in power of the reformer device and hence increasing the 
operation dynamics of the reformer device. The dynamics of the reformer 
device is increased during change of the operating points without 
generating additional energy cost, thus increasing efficiency 
of the system. The system can be integrated easily in the motor vehicle. 

DESCRIPTION OF DRAWINGS - The drawing shows main components of a power 
module . 

9 Reformer device 

13 Heat exchanger 

48 Heat reservoir device 

55 Control unit 

56 Temperature sensor 

Title Terms/Index Terms/Additional Words: FUEL; CELL; SYSTEM; MOTOR; 

VEHICLE; CONTROL; UNIT; ACTIVATE; TRANSITION; INCREASE; REQUEST; ELECTRIC 
; ENERGY; PRODUCE; ADD; WATER; VAPOUR; HEAT; ACCUMULATE; RESERVOIR; 
DEVICE 
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Hybrxd electric vehicle (HEV) , has MRMPGS having 

permanent magnet rotor type machine with selected BEMF voltage value and 
selected machine inductance value 
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Priority Applications (no., kind, date): US 2004779720 A 20040218; US 
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Patent Details 

Number Kind Lan Pg Dwg Filing Notes 

US 20050179264 Al EN 18 10 C-I-P of application US 2004779720 
US 7148649 B2 EN C-I-P of application US 2004779720 

C-I-P of patent US 7002317 

Alerting Abstract US Al 

NOVELTY - A matched reactance machine power generation system (MRMPGS) 
has permanent magnet rotor type machine having selected back electromotive 
force (BEMF) voltage value and selected machine inductance value. The 
machine inductance value is selected based on machine reactance value and 
frequency value which correspond to proportional increase in selected BEMF 
voltage value between first and second machine speeds. 

DESCRIPTION - The BEMF voltage value is selected having line-to-line peak 
voltage that is equal to a desired terminal voltage of the machine at a 
first machine speed. 

An INDEPENDENT CLAIM is also included for a method for providing constant 
voltage power for electric distribution system of HEV. 

USE - Hybrid electric vehicle ( HEV) . 

ADVANTAGE - Simplifies power genes ition hardware. Provides 
battery recharge operations without costly DC/DC converter. 
Provides continuous vehicle dynamic braking and power dissipation of 
excessive power. Provides acceptable DC voltage variation at any operating 
conditions including variable prime mover speed and vehicle dynamic braking 
mode. Reduces filtering hardware. Reduces overall cost and improves 
af fordability . 
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DESCRIPTION OF DRAWINGS - The figure is the block diagram of the system 
architecture for power generation system of HEV. 
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INDUCTANCE 



Class Codes 

International Classification (+ Attributes) 
IPC + Level Value Position Status Version 





A 


I 


R 


20060101 


H02P-0008/00 


A 


I 


F B 


20060101 


H02P-0009/48 


A 


I 


R 


20060101 


Hi i 0003/24 


C 


I 


R 


20060101 


H02P-0008/00 


C 


I 


F B 


20060101 


H02P-0009/00 


C 


I 


R 


20060101 



ECLA: H02J-003/24, H02P-009/48 

US Classification, Current Main: 290-04000C, 318-701000; Secondary: 
318-727000, 318-801000, 322-090000, 322-094000, 363-127000 

US Classification, Issued: 29040. C, 318701, 318727, 318801, 32290, 32294, 363127 

File Segment: EPI; 

DWPI Class: T01; X13; X21 

Manual Codes (EPI/S-X) : T01-J07D1; X13-G02T3; X13-G10; X13-U01; X21-A01D1; 
X21-A02A; X21-B01B 



DIALOG (R) File 350:Derwent WPIX 

(c) 2009 Thomson Reuters. All rts. reserv. 

0014469359 - Drawing available 

WPI ACC NO: 2004-660778/200464 

XRPX Acc No: N2004-523144 

Series-hybrid vehicle electric power generation controlling method, involves receiving 
power rate of onboard electrical loads and determining power supply distribution to 
onboard battery based on information on power ganerat ton costs 
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JP 3896973 B2 JA 14 Previously issued patent JP 2004260908 



Alerting Abstract US Al 

NOVELTY - The method involves obtaining information on power 
yens . - > supply distribution of the po«sr sources is adjusted based on 

the information on the power generat ion costs and the available power supplies from the 
power sources. A pov?er rate of the onboard electrical loads is received. A power supply 
distribution to the onboard battery is determined based on the obtained information. 

USE - Used for controlling power generation for a electric system 
of a series-hybrid vehicle having multiple power sources . 

ADVANTAGE - The determination of the onboard battery power supply distribution allows 
effective power ^ ^. ,\s<t management of the electric system, thereby improving 

the fuel economy of the vehicle. 

DESCRIPTION OF DRAWINGS - The drawing shows a vehicular electric system. 

100 Belt 

101 Engine 

102 Generator 

103 Battery 

108 Power supply lines 
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SUPPLY; DISTRIBUTE; BATTERY; BASED; INFORMATION; COST 
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Network communication system for real time buying and selling of 
electricity, has calculating device provides debit charge of cost of 
consumed fuel and credit charge of value of electricity generated 
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Pg Dwg Filing Notes 
26 7 Continuation 
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of application US 
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Alerting Abstract US Al 

NOVELTY - A calculating device collects data on the quantity of fuel 
consumed and the amount of electricity generated to compute the 
cost of fuel and the value of electricity generated, and to 
provide a debit charge of cost of fuel consumed and credit charge of 
the value of electricity generated, when fuel is consumed by a 
vehicle and electricity is generated by the vehicle. 

DESCRIPTION - Vehicle connections are arranged to cooperate with the 
vehicle for supply of fuel to the vehicle and for transfer of 
electricity to and from the vehicle. The calculating device 
determines the current cost of fuel and price paid for 
generating electricity using data and information received via a 
network, and determines whether to make fuel cell powered 
vehicle available for - v x of > \i > v based on 

cost of fuel and price paid for generating electricity by 
performing one or more calculations based on the received data and 
information. A controller regulates the process of consumption of fuel by 
the vehicle and the generation of electricity by the 

vehicle based on the determination result of the calculating device. 
INDEPENDENT CLAIMS are also included for the following: 

1. a system of generating electrical power utilizing fuel cell power units of 
vehicle; 

2. a system of generating electricity from fuel cell power unit of fuel ceil powered 
vehicle; 

3. a system of generating electrical power from vehicle including fuel cell power unit 
and financing cost of vehicle; 

4. a brokerage system for trading electricity; and 

5. a method for trading electricity. 

USE - For enabling real time buying and selling of electricity 
generated by fuel ceil powered vehicles or stationary fuel 
cells to consumer. 

ADVANTAGE - Provides real time communication between fuel cell 
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powered vehicle and consumer of electricity to facilitate real 

time buying and selling of electrical power. Provides accounting for fuel 

consumed and electricity generated by vehicle. Provides proper 

metering and billing for fuel used and energy generated. Provides timely 

and accurate communication between all of the participants. Provides 

availability of unbiased information to all of participants. 

DESCRIPTION OF DRAWINGS - The figure shows the schematic diagram of real 
time network communication system. 
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CONSUME; FUEL; CREDIT; VALUE; GENERATE 
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Alerting Abstract US Al 

NOVELTY - A management unit (60) controls a flow path of the electric 
energy which is output from a high power secondary battery (50) to a 
driving unit (30). A controller network area (70) adjusts the output 
electrical energy within a specific range according to the requirement of 
load . 

USE - For «ieet.r:i.c vehicles such as electric motorcycle and electric bicycle. 

ADVANTAGE - The network eliminates the problems such as long time of 
charging, short time of sustaining cruise, too heavy battery and 
insufficient facility for charging, thereby constructing the control system 
at low cost with enhanced efficiency. 

DESCRIPTION OF DRAWINGS - The figure shows the block diagram of the 
output power control system. 

2 0 polymer electrolyte membrane fuel cell 

30 driving unit 

5 0 high power secondary battery 

6 0 electric energy management unit 
70 controller area network 
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Alerting Abstract US Al 

NOVELTY - The control device has detectors which outputs current signals 
proportional to discharge current and charge current, flowing through 
current detection resistor (21) at the time of discharging and charging of 
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battery (20) respectively. The pulse generation unit reverses the 
output signal to discharge and to charge respective capacitors, when the 
voltage of capacitors reaches a predetermined threshold value. 

USE - The battery power source device e.g. nickel-metal hydride (Ni-MH) batteries is 
used as main power source for driving motor in < otxi ^ 5 ids (PEV) and hybrid 
vehicle (HEV) . 

ADVANTAGE - Detects the charge/discharge current flowing through 
secondary battery with high reliability and high precision. Prevents 
malfunctioning of electronic circuits mounted inside the control device and 
improves the reliability of powes supply system. Eliminates 

offset error in the current at any time, even when component characteristic 
vary with fluctuation in environmental temperature. 

DESCRIPTION OF DRAWINGS - The figure shows a schematic configuration of 
driving system of hybrid vehicle. 

20battery 

21current detection resistor 
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Power source system for hybrid-series vehicle, has controller controls output of DC/DC 

converter which converts high voltage into low voltage in accordance with states of 

generator, charges of batteries and loads 
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Alerting Abstract US Al 

NOVELTY - A DC/DC converter (21) receives high voltage from a 
battery (12) and converts into low voltage to be supplied to another 

barter;/ ( 1 ?. ) . A controller (20) controls output of converter in accordance with one of 
states of a generator (10), charge of bo' , and loads (14-1 - 14-n) . 

USE - Power source system for hybrid series vehicle. 

ADVANTAGE - Since conversion of high voltage into low voltage is 
performed based on states of generator charges of batteries and 
loads, improves fuel cost and effectively protects barrery. 

DESCRIPTION OF DRAWINGS - The figure shows the block diagram of 
power supply system of vehicle. 
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10 Generator 
12, 13 Batteries 

20 Controller 

21 DC/DC converter 
14-1 - 14-n Loads 
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Real-time buying and selling of electrical power between fuel cell powered vehicle and 
consumer of electricity, involves providing debit and credit charges for cost of fuel 
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Alerting Abstract US Al 

NOVELTY - A fuel cell po '^r=d n els toi else 3 is determined based 

on the cost of fuel and price paid for the electricity janexation . When fuel is 
consumed for sl-ctrici-cy generation by the vehicle, the cost of fuel and value of 
generated electricity are calculated. A debit charge is provided for the cost, of fuel 
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consumed and a credit charge is provided for the generated electricity value. 
DESCRIPTION - INDEPENDENT CLAIMS are included for the following: 

1. Electrical power generation method using fuel cell power units of vehicles ; 

2 . V \ u". v generation enabling system for fuel cell powered vehicle ; and 

3. f rating method from fuel cell power unit. 

USE - For enabling real-time buying and selling of , power 
between fuel cell powered vehicle and a consumer of electricity. 

ADVANTAGE - The fuel cells of vehicle provides an interruptible 
power supply that is readily turned ON and OFF on controlled 

time scales. Enables pricing of electricity to be varied on short-time scales. 

DESCRIPTION OF DRAWINGS - The figure shows an illustrative view of 
distributed energy system. 
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Power controller for a golf trolley powered by electric motor, has a 
feedback system with micro-controller and motor speed determination 
unit, to adjust level of power supplied to the motor from the battery 
Patent Assignee: STURDY FRANCIS NAGLE & CO LTD (STUR-N) 
Inventor: FRANCIS G D; NAGLE V A; STURDY S 
Patent Family (3 patents, 2 countries) 
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Alerting Abstract GB A 

NOVELTY - The power control device (10) comprises units 
(17,18) for detecting and measuring fluctuations in the current flow to the 
motor (11) in use, a unit (19) for determining the speed of the motor (11) 
on the basis of the measured fluctuations, and a unit (16, 19) for 
controlling the speed of the motor (11). The relationship between the speed 
of the motor (11) and the power being supplied to it is thus maintained 
within predetermined limits. 

DESCRIPTION - The motor speed determination unit, and the motor speed 
controlling unit form part of a feedback system. The controller is a 
micro-controller in form a programmable micro-chip. The fluctuation in the 
current are those due to changes in the magnetic attraction/repulsion 
effect as the rotor poles pass towards and away from the stator poles in 
the motor. The fluctuations are in range 1-40 kHz. Power is transferred 
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form the battery to the motor as a series of on/off pulses of 
modulated width so that the ratio of the time during which the power to the 
motor is on to the time when it is off determines the motor speed. The 
pulse speed is 25 - 35 kHz. 

An INDEPENDENT CLAIM is given for a method of regulating the speed of a 
vehicle powered by electric motor. 

USE - In a vehicle powered by an electric, motor, especially a 
golf trolley (Claimed) . 

ADVANTAGE - Avoids damage to power and drive elements, e.g. during 
encounters with obstacles, or when being held stationary on an incline. 
Increases user comfort without to much production cost 
increase . 

DESCRIPTION OF DRAWINGS - The figure shows the key elements of the power 
control device. 

10 control device 

11 electric motor 

12 battery 

16,19 speed controlling units 

17,18 current flow detecting and measuring units 
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Hybrid vehicle using regenerative energy recovered during downhill rolling 
and a road altitude calculation unit to control battery management 
unit comprises power converters and a drive control device 
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Alerting Abstract EP A2 

NOVELTY - A battery (12) supplies energy to motors (8,9) controlled 
by electric power converters (10,11) and a drive control device (32) 
controls the motors to effect the desired gear changing. A calculation unit 
calculates the altitude of the vehicle, which is used to control the 
battery charging rate target value and its upper limit and the 
battery stores regenerative energy recovered during downhill rolling. 

DESCRIPTION - The control device receives input from a target torque 
determination unit and sets the engine and motor accordingly, while 
controlling charging and discharging of the battery. 

USE - Controlling battery management of a hybrid vehicle. 

ADVANTAGE - Recovering energy during downhill rolling while preventing 
deterioration of fuel economy and .. erj life. 

DESCRIPTION OF DRAWINGS - The drawing shows a schematic of the hybrid 
vehicle with the regenerative energy recovery system. 

12 Battery 

8,9 Motors 

10,11 Power converters 
32 Drive control device 
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Control system for hybrid vehicle - comprises current control system which 

sets power level from auxiliary power unit based on vehicle speed, motor load and state 

of charge of energy storage device for high load driving condition 
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Alerting Abstract CA A 

The control system comprises a voltage control which sets system voltage 
to charging voltage in low load condition and regenerative braking 
condition and regenerative braking condition, and sets system voltage to 
output voltage from the energy storage device for the high load condition. 

A current control system sets output power from the auxiliary 
power unit to a charging level in the low load condition an 
regenerative braking condition, and sets the power level from the 
auxiliary power unit based on vehicle speed, motor load and 
state of charge of the energy storage device for the high load 
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condition. A control unit switches on the auxiliary power 
unit when the state of charge of the energy storage 

device is below a predetermined level and switches off the auxiliary 
power unit when the , vice is fully 

charged . 

ADVANTAGE - Ensures best possible utilisation of onboard energy resources 
for different operating conditions of vehicle. Utilises strategy modified 
in real time depending on input from sensors measuring speed, current and 
voltage levels at different locations in system. 
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(9) The unit casing 110 is dimensioned so that the unit casing 110 can 
be mounted on the battery tray provided in a laterally end portion 

of the engine room of the vehicle. This arrangement is effective to 
minimize a required change of design of the engine room of the present 
vehicle having the two eleobric power sources, 
with respect to the engine room of a vehicle having a single 
electric power source. 

(10) The positive terminal 152 of the low-voltage DC power 
source 150 (having the nominal voltage of 12V) is fixed to the unit 
casing 110, so that when the engine of the present vehicle is started 
with a jumper cable connecting the positive terminal 152 to a 12V DC 
battery on another vehicle, the worker can find the positive 
terminal 152 without difficulty. 

(11) The outer coatings of the power wires in the nominal 12V 
power source system and those in the nominal 36V power 

source system are differently colored, for easy distinction between 

those power wires in the two systems, such that the ease of servicing of 

the power control unit 100 is improved. The outer coatings of 
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...SPECIFICATION such deterioration is suppressed and the lifetime is 
increased . 

Japanese Patent Laying-Open No. 7-255133 discloses a 
charging/discharging control apparatus for a secondary cell, which 
is capable of alleviating gradual increase in a deterioration rate of the 
capacitance and securing a long lifetime, even with a secondary 
cell having a prolonged 

discharging control apparatus disclosed in Japanese Patent 

Laying-Open No. 7-255133 is a charging/discharging control apparatus for 

a secondary ceil . The charging/discharging control apparatus 

includes a discharge control unit stopping discharging if the voltage of 

the secondary cell becomes lower than a prescribed reference value 

when the secondary cell is discharged, a charge control 

unit stopping charging if the voltage of the secondary cell 

becomes higher than a prescribed reference value when the secondary 

cell is charged, and a history estimation unit 

estimating the history of the secondary cell based on the state of 
the secondary cell. The discharge control unit is configured to 
correct the reference value for stopping discharging to be raised in 
accordance with a history estimation value by the history 
estimation unit, while the charge control unit is 

configured to correct the reference value for stopping charging to be 
decreased in accordance with a history estimation value by the history 
estimation unit... 
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. . .B60L-011/14 

...SPECIFICATION measured charging current and discharging current which 
have been corrected using the charging efficiency and discharging 
efficiency . 

In the case of the above-mentioned conventional hybrid 
vehicle, the above charging and discharging efficiency map or 
calculation equation used for measuring or calculating the state of 
charge of the ha \ sr] is prepared based on the voltage 
characteristics of the battery, which has not been degraded, in a 
steady state. When the battery is degraded, or when memory effects 
or the like depending on the history of charging and 

sow are present, because charging efficiency and 
discharging efficiency are degraded, the accumulated charging amount and 
accumulated discharging amount deviate from the true values, and the... 
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..SPECIFICATION acceptable, the controller displays the warning on the 
user interface and decides if the operation is possible. Following the 
system check, the controller evaluates the battery state-of -charge 
in step 50 based on voltage and temperature data in correlation with the 
last shutdown record. If the battery state-of charge 

(SOC) is below a prescribed level, the controller starts the Auxiliary 
Power Unit (APU) immediately to recharge the battery as 
shown in step 52. Conversely, if the battery state-of-charge is 
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above a prescribed level, the controller runs the vehicle in 
electric mode to lower the charge level as shown in step 54. If the 
fostttery state-of charge is within the prescribed operating limits, 
the controller waits until the accelerator pedal is depressed before 
activating the Auxiliary Power Unit . After system restart, 
the Auxiliary Power Unit is always activated at a most 

efficient operating point until the system collects sufficient amount of 
data to determine a more efficient configuration. 
The above . . . 
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...SPECIFICATION or discharge is performed from a battery unit having a 
less number of charge and discharge cycles to level the use rates of the 
battery units, or the like. 

(4) Charge after refresh can be automatically performed when 

there is a possibility of occurrence of the memory effect, or refresh can 
be automatically performed only when... 

...of repeating charge and discharge, and the like, to shorten the refresh 
period. 

(5) Based on the charge information and the discharge information in 
the charge and discharge history information in the 

memories of the battery yxsits, the charge and discharge 
orders are optimally decided to increase the probability of complete 
charge or complete discharge, and correction of the management of the 
remaining capacity of the battery is performed at a break of the 
charge and discharge action to improve the detection accuracy of the 
remaining capacity of the battery unit, which enables an 
appropriate operation of the electric device. 

(6) It is possible to determine the battery life based on use history 
information such ... manner . 

(10) The batteries (storage battery packs) are paired for integration 
with the memories for storing the information such as the battery 
characteristics information, the charge and discharge 

history information, the correction data and the like to constitute 

units which are attachable/detachable to/from the electric device, which 

allows the battery units to be shared in the electric device having 

a plurality of battery units, so that charge of the 

batteries at a battery station or the like can be 

facilitated. 

(11) In the case of using an electric motor, the battery section is 
divided into plural sections and... 
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..SPECIFICATION procedure for indicating the surplus electric power 
discharged capacity determined by the procedure defined by the arithmetic 
program. 

Discharge current data, discharge voltage data and discharge 
temperature data on the discharge history, are measured by 
measuring means (sensors) when the secondary battery feeds electric 
power to the loads, and the measured data are transferred through an A/D 
converter to a computer provided with a memory and a controller. Charging 
current data, charge voltage data and charge temperature data on 
th^ diiirqe history, ai - measured when the secondary 
battery is charged with electric power through the 
charge/discharge unit connected to the secondary 

battery in the night, and the measured data are transferred through 
the A/D converter to the computer. Surplus electric power discharge 
current data, surplus electric power discharge voltage data and surplus 
electric power discharge temperature on surplus electric power 
discharge history, are measured by sensors when the secondary 

battery discharges surplus electric power through the charge/discharge unit... 
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...SPECIFICATION the current control circuit 53 when energy loss therein is 
significant . 

As matter of course, it is possible to increase the overall efficiency 
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of the power scares unit by means of a current control 

circuit of higher energy transfer efficiency, but such a circuit is 

expensive and raises the production cost of electric 

vehicles . 

In the above mentioned examples, a cell is used as the main power 
source 51 in the power source unit, while a fuel cell or... 
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...SPECIFICATION procedure for indicating the surplus electric power 

discharged capacity determined by the procedure defined by the arithmetic 
program. 

Discharge current data, discharge voltage data and d 
temperature data on the -\ ?< hi si ry, are measured by 

measuring means (sensors) when the secondary battery feeds electric 
power to the loads, and the measured data are transferred through an A/D 
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converter to a computer provided with a memory and a controller. Charging 
current data, charge voltage data and charge temperature data on 
the onarge b.iatofry, are measured when the secondary 
battery is charged with electric power through the 
charges / di s char ge unit, connected to the secondary 

night, and the measured data are transferred through 
the A/D converter to the computer. Surplus electric power discharge 
current data, surplus electric power discharge voltage data and surplus 
electric power discharge temperature on surplus electric power 

, are measured by sensors when the secondary 
battery discharges surplus electric power through the 

s i ge dr charge unit connected to the secondary 
battery, andthe measured data are transferred through the A/D 
converter to the computer. The soundness of the battery can be 
known from those measured data. A discharged capacity discharged to the 
loads and a surplus electric power discharged capacity discharged to the 
charge/discharge unit can be known from the discharge current 
data and the surplus electric power discharge current, and the discharge 
operation of the secondary battery can be controlled so that the 
battery may not be discharged to a voltage below the final 
discharge voltage, i.e., so that the secondary battery may not be 
overdischarged, by using the discharge voltage data and the surplus 
electric power discharge voltage data. The charged capacity charged into 
the secondary battery can be known from the charge current data. 
The increase of the voltage of a lithium battery to its final 
charge voltage can be known from the charge voltage data and hence the 
overcharge of the lithium battery can be prevented. The final 
charge voltage of a nickel-cadmium batteryt . . . 
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Detailed Description 

Claims 

Detailed Description 

first embodiment, the present invention relates to a method for 
enabling the real time buying and selling of electrical power between at 
least one fuel ceil power unit, which can be a 
stationary power unit or a power unit of a 

vehicle, and an energy service provider. The method comprises 
providing a docking station, which has connections to the fuel cell 
powered vehicle for the supply of a fuel and for transfer of electricity 
to the power grid. The method farther comprises determining the current 
cost of fuel and price paid for generating electricity. 
Based at least on the cost of fuel and price paid for 
generating electricity, the method farther comprises determining 
whether to make the fuel cell powered vehicle available for 
generation o ■■ C;:j rsity. In cases where the fuel is consumed by 
the vehicle and electricity generated by the vehicle, 

the method further comprises collecting data on the quantity of fuel 

consumed and amount of electricity w>vt calculating the 

cost of the fuel and the value of the - 12 electricity 

gen< rated, and providing a debit charge for the cost of fuel 

consumed and a credit charge for the value of electricity generated. This 

and other aspects of the invention envisage that the docking station... 

connections to at least one vehicle for the supply of a fuel 

and for transfer of electricity; 

(H) handing over control of the fuel cell power unit of each 
vehicle to an - « ^ j -i-il- pr vider; 

(iii) the energy service provider determining when to operate the fuel 
cell power unit of each vehicle and setting the load level for 

each fuel cell power unit; and 

(iv) when fuel is consumed by each vehicle and electricity 

generated by each vehicle, collecting data on the quantity of fuel consumed and 
amounts of electricity generated, and calculating the cost of 
the fuel and the value of the electric: .... 
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MICRO-FUEL CELL POWER DEVICES 

DISPOSITIFS D 'ALIMENTATION A MICRO PILES A COMBUSTIBLES 
Patent Applicant/Assignee: 

HOCKADAY Robert G, 

TURNER Patrick S, 

MASLOW Marvin, 

COOPER Martin, 
Inventor (s) : 

HOCKADAY Robert G, 

TURNER Patrick S, 

MASLOW Marvin, 

COOPER Martin, 

Patent and Priority Information (Country, Number, Date) : 

Patent: WO 200035032 Al 20000615 (WO 0035032) 

Application: WO 99US29350 19991210 (PCT/WO US9929350) 

Priority Application: US 98208745 19981210 

Designated States: 

(Protection type is "patent" unless otherwise stated - for applications 
prior to 2004) 
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UG US UZ VN YU ZA ZW GH GM KE LS MW SD SL SZ TZ UG ZW AM AZ BY KG KZ MD 
RU TJ TM AT BE CH CY DE DK ES FI FR GB GR IE IT LU MC NL PT SE BF BJ CF 
CG CI CM GA GN GW ML MR NE SN TD TG 

Publication Language: English 

Fulltext Word Count: 12956 



Main International Patent Class (v7) : H01M-002/00 
International Patent Class (v7) : H01M-008/10. . . 



. . .H01M-002/08. . . 

. . .H01M-010/48 
Fulltext Availability: 
Detailed Description 



Detailed Description 
battery 

is low, but the accuracy and dependability of these 
indicators often leave much room for improvement. 
Determining the remaining energy capacity from a rechargeable 
battexy typically uses the voltage output level as an 
indicator of charge but does not measure the capacity, 
Therefore, history of the discharge is used to assess the 
future of the remaining output. This electronic assessment 
of remaining energy capacity is complex, requires diagnostic 
electronics and is prone to errors. The liquid fueled fuel 
cell eliminates this uncertainty, Checking the fuel supply 
is as simple as looking at the liquid level in the fuel tank, 
The amount of fuel remaining compared to the total fuel tank 
capacity is the fraction of the total energy, Refueling also 
provides instant recovery. Components of these micro-fuel 
cells are inexpensive. Manufacturing and assembly cost are 
low. The production techniques allow the fuel-cells and 
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power supply cyst eras to be manufactured at costs 
similar to 

rechargeable batteries. The production techniques enable the 
fuel cells to be produced in a roll-to-roll manufacturing 
method, similar to printing press processes, The production 
is envisioned as taking place in a vacuum. . . 
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Publication Language: English 
Fulltext Word Count: 9309 

Main International Patent Class (v7) : H02J-007/00 
Fulltext Availability: 
Detailed Description 

Detailed Description 

... the charger station. 

It is also desirable when a battery is charged 

to check the battery for water level in each cell. 

In general, , the battery manufacturer specifies a 
particular water level for-each cell which will 
prevent overflow during charging and which will 
assure that the individual plates within the cell 
are fully covered by the water-acid liquid within 
the cell, During the charging operation,, if the 
battery ceils are f illed to too high a level, the 
water will tend to boil out of the cell creating an 
acid spill on top of the battery and on the charger 
apparatus, It is common practice for the operator 
to check the water level in the battery by 
individually opening the caps on the cells and 
looking inside the battery to determine whether the 
water is at the proper height. As a matter of 
practice, it has been found that the cells which are 
f arthest from the operator position in a battery 
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fail first because those cells are not easily- 
inspected without the operator bending over the 
battery and stretching in order to actually 
physically check the water in those cells . For 
example, , a typical battery may be 36 inches in 
length requiring that the operator stretch at least 
that far f rom one end in order to check the water 
level in the extreme end cells of the battery, 
Furthermore, even though the operator may check the 
water level in the battery and periodically f ill the 
cells, there is no method for determining whether 
any cell is overheating and therefore needs to be 
replaced by simply monitoring the water level in any 
particular cell. Furthermore, it is not believed 
that there has been any prior attempt to uniquely 
identify each battery used in such electric vehicles 
for the purpose of anticipating any failure of a 
battery from the battery's charging history.... 
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METHOD, APPARATUS, AND COMMUNICATION DEVICE FOR CHARGING A CHARGE STORAGE 
DEVICE WHICH IS MOMENTARILY CONNECTED TO A FIXED LOAD 

PROCEDE, APPAREIL ET DISPOSITIF DE TELECOMMUNICATIONS SERVANT A CHARGER UN 
DISPOSITIF DE STOCKAGE DE CHARGE MOMENTANEMENT CONNECTE A UNE CHARGE 
FIXE 

Patent Applicant/Assignee: 
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Patent: WO 9701195 Al 19970109 

Application: WO 96US5742 19960426 (PCT/WO US9605742) 

Priority Application: US 95492552 19950620 
Designated States: 

(Protection type is "patent" unless otherwise stated - for applications 
prior to 2004) 

AU CA CN AT BE CH DE DK ES FI FR GB GR IE IT LU MC NL PT SE 
Publication Language: English 
Fulltext Word Count: 3696 
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Fulltext Availability: 
Detailed Description 

Detailed Description 

maintain the battery fully charged by compensating for the on going 
self discharge and capacity deterioration with age. 

Second, a load is connected to the battery. As a result, a counter 
starts to increment at a predetermined counting rate in order to 
maintain a discharge unit record of the drained 
-n the load 
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is terminated (502), the counter output which is now non-zero, remains 
in this state (51 0) until a charging source voltage (508) is sensed. If 
the temperature of the battery (520) is below a given threshold 
indicating normal temperature, charging commences at a first 
predetermined charging rate (51 2), and the counter begins to decrement 
at a first predetermined decrementing rate (51 6). If the battery 
temperature is exceeds a set threshold indicating high battery 
temperature, charging commences at a second predetermined charging 
rate (522), and the counter decrements at a second predetermined 
decrementing rate (524). This continues until all... 
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Detailed Description 

Claims 

Claim 

power transmitting module 

24 over which a fleet of RPEV's 12 may travel, Each 
roadway power transmitting module 24 is connected to a 
utility power source over suitable power lines 78, as 
previously described, 

As indicated above in Table 1, the roadway 

power transmitting modules 24 are typically about 3 
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meters ... onboard coil 42 passes 
over the embedded coil 40, 

With reference to the RPEV system of the 
present embodiment, it is noted that a conventional 
battery-driven electric vehicle is normally charged 
overnight for several hours in one's garage, and then the 
vehicle starts off the day with a full charge on the 
batteries. The rate of charge is inherently constrained 
by limitations of power available in the typical 
household, since 200 KW, if installed, would be 
prohibitively expensive... 

..difference, Demand responsive 
charging is, as previously explained, made possible by 
two technologies: (1) the non-contacting inductive 
coupling energy transfer system, and (2) an energy 
storage system that allows a very high rate of charge to 
take place, The combination of these two technologies 
and the associated onboard pcwex control unit 32 make it 
5 possible to replenish the stored energy of an RPEV in 
minutes, not hours, 

At least four types of demand responsive 
charging ... 25 percent of its stops, Such charging 
transfers enough energy for the bus to run continuously 
for 24 hours a day, if necessary, since the energy 
storage system is being constantly replenished. This 
means that for a bus system less than 1 percent of the 
route would need to be electrified, contrasted... 
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European Chemical News (ECN) 9-15 Apr 2001 p. 43 

Language: ENGLISH 



Prototype direct methanol fuel cell (DMFC) units will be jointly 
developed by SRE Controls and Energy Ventures (EVI) by June 2002. EVI ' s 
proprietary DMFC technology is expected to facilitate the lowest cos!:. 

per ujvit of all available energy systems. SRE -saltes and 
develops industrial electric vehicle controls, with EVI 
expected to initially target this market. It is expected that a DMFC will 
be brought to market more quickly via the joint effort. 

COMPANY: SRE CONTROLS; ENERGY VENTURES 

PRODUCT: Organic Chemicals (2860); Fuel Cells (3629FC) ; 

EVENT: Product Design & Development (33); Company Formation (14); 

COUNTRY: United Kingdom (4UK); 
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Electric cars enjoy new surge of interest 
JAPAN: AUTOMAKERS FORM BATTERY VENTURES 
The Nikkei Weekly (NW) 02 Dec 1996 P. 10 

Language: ENGLISH 

In Japan, car automakers are teaming up with battery makers, in an 

effort to develop batteries that can pack more energy and enable 

electric cars to travel a longer distance. In September 1996, 

Toyota Motor Corp teamed up with Matsushita Electric Industrial Co to 

hasten the commercialisation of the nickel-metal hydride battery for 

electric cars . Such batteries can store about twice as 

much energy per unit of weight as lead-acid batteries. 

Nissan Motor Co has also joined venture with Sony Corp to develop 
lithiumion batteries (those commonly used in laptops, camcorders and 
cellular phones) . These batteries are even more sophisticated than 
nickel-metal hydride batteries because of their greater capacities 
and shorter recharging times. Meanwhile, General Motors Corp co-operated 
with US-based Ovonic Battery Co to focus on nickel-metal hydride 
technology. Though the automakers are focusing on battery 

improvements to boost the popularity of electric cars, the 
market prospect for their environment-friendly creations are far from rosy. 
The makers are still faced with the obstacles of high 

oducs s cost and low order volume. So far, Toyota's RAV4L EV 
launched in September 1996, had received only six orders. A more serious 
problem would be the obvious lack of roadside recharging facilities in 
Japan that hinders the growth of such eiectrxc vehicles. 

COMPANY: OVONIC BATTERY; GENERAL MOTORS; NISSAN MOTOR; MATSUSHITA 
ELECTRIC INDUSTRIAL; TOYOTA MOTO 

PRODUCT: Cars (3711CA); Motor Vehicles & Parts (3710); Batteries ( 
369 0BA) ; 

EVENT: Companies Activities (10); Company Formation (14); 
COUNTRY: Japan (9JPN); 
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Care and feeding of motive power batteries 
Ohntrup, Frederick F; 

Plant Engineering v. 48 supp (Jan. '94) p. 6+ 

DOCUMENT TYPE: Feature Article ISSN: 0032-082X LANGUAGE: English 
RECORD STATUS: New record 

ABSTRACT: Under normal operating conditions, batteries that are used in mobi 

industrial equipment can be expected to provide dependable 

service for 1,800 to 2,000 workshifts or charge/discharge cycles. This 

life can be extended if the batteries receive proper care and 

maintenance or can be shortened if the batteries are neglected. In 

addition to a description of the construction and operation of a 

bat cy, guidance is offered on how to obtain optimum performance and 

maximum battery life by bearing in mind daily charging and 

discharging practices, weekly equalizing charge, other routine 

maintenance procedures, and record-keeping. 

DESCRIPTORS: Electric industrial trucks; Lead acid 

batteries — Charging; Lead acid batteries — Maintenance and repair; 
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Conference. Conference Proceedings (Cat. No . 03CH3 742 7 ) 
Inclusive Page Numbers: 913-17 vol.2 
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Country of Publication: USA 
Publication Date: 2003 
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Conference Date: 15-19 June 2003 
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ISBN: 0 7803 7754 0 

U.S. Copyright Clearance Center Code: 0-7803-7754-0/03/$17 . 00 
Medium: Also available on CD-ROM in PDF format 
Part: vol.2 

Number of Pages: 4 vol .xxxiv+2020 
Language: English 

Document Type: Conference Paper (PA) 
Treatment: Practical (P); Experimental (X) 

Abstract: This paper presents the implementation of a fully digital smart 
charging system for traction lead-acid ' itteriefi for 
elects vehi e$ (EV) . The charger uses a fast charge 
strategy, through the combination of constant high current charge 
periods with pulsant current charge periods. This charge system takes 
into account the actual battery charge state as well as the 
battery record, referred to previous ch« ge and 
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i sc arges. To obtain this smart charging system, it is necessary 
to develop a fast hat.ter\ charge control system, a power 
source and a battery data acquisition system to periodically 
store the most important battery parameters during the discharge 
process. The fast charging of electric vehicle 

batteries promises a technically feasible approach to increase 

customer acceptability of electric: vehicles (EV) , and its 

main objective includes short recharge times, high charge efficiencies 

and improved lv * cycle life. The aim of the present work is 

the development of a smart charging strategy integrated with a digital 

data acquisition system implemented with a XC40010E FPGA from Xilinx (14 refs.) 

Subfile (s): B (Electrical & Electronic Engineering) 

Descriptors: battery chargers; battery management systems; 
battery powered vehicles; data acquisition; digital 
instrumentation; field programmable gate arrays; lead acid 
batteries ; traction 

Identifiers: Pb-acid battery; digital smart battery charger; 
lead-acid battery charge system; electric vehicles; 

fast charge strategy; constant high current charge periods; pulsant 

current ' v o periods; battery charge state; 

battery record; smart charging system; power 

source; battery data acquisition system; customer 

acceptability; short recharge times; high charge efficiencies; 

battery cycle life; XC40010E FPGA; Xilinx; digital data 

acquisition system; tract 1 n ; EJ 

Classification Codes: B8410E (Secondary cells); B8520 (Transportation); 

B8360 (Power convertors and power supplies to apparatus); B7210G (Data 

acquisition systems) ; B1265B (Logic circuits) 
Chemical Indexing: 

Pb/int - Pb/el 
INSPEC Update Issue: 2003-039 
Copyright: 2003, IEE 
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for optical network units in FTTH systems 
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Journal: IEICE Transactions on Communications, vol.E81-B, no. 5, pp. 1087-94 
Publisher: Inst. Electron. Inf. & Commun. Eng 
Country of Publication: Japan 
Publication Date: May 1998 
ISSN: 0916-8516 
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CODEN: ITCMEZ 
Language: English 

Document Type: Journal Paper (JP) 
Treatment: Practical (P); Experimental (X) 

Abstract: This paper describes the design concept and characteristics of a 
power supply for optical network units in 

f iber-to-the-home (FTTH) systems. The powering architectures of local 
powering, network powering and power hub powering are compared in terms 
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of cost and maintainability. A local powering architecture is selected 
for an ONU power supply because it is the most 

cost-effective overall compared with the others. The local power 
supply is mainly composed of a rectifier, DC-DC converters, a 
ringer, and batteries . A battery deterioration test function 
is important for the local power supply because 
battery lifetime varies depending on ambient temperature, 

, met ^ conditions, and it is 

shorter than other electrical components used in ONU. Supplying power 
using alternative batteries; is also necessary because the capacity 
of batteries installed in the power supply is limited. 
These functions and electrical characteristics are checked using an 
experimentdl ith 11 1- 1 ( i-t .) 

Subfile (s): B (Electrical & Electronic Engineering); E (Mechanical & 
Production Engineering) 

Descriptors: DC-DC power convertors; maintenance engineering; optical 
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Title: Impact of wide-scale EV charging on the power supply network 
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Inclusive Page Numbers: 6/1-4 
Publisher: IEE, London 
Country of Publication: UK 
Publication Date: 1998 

Conference Title: IEE Colloquium on Electric Vehicles - A Technology 
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Number of Pages: 52 
Language: English 

Document Type: Conference Paper (PA) 
Treatment: Practical (P) 

Abstract: The electric vehicle (EV) effects neither local 

tailpipe nor remarkable noise emissions. However, questions of global 

ecological consequences of wide-scale EV battery charging still 

have not thoroughly been answered. They are decisively influenced by the 
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implementation of a charging infrastructure and the applied charging 
strategy. Besides, structure and operation of the public power 
supply system-e.g. its generation units using 
different primary energy and causing different costs-are 
significant for assessment. This paper represents some results of a 
comprehensive investigation in order to fill this gap by evaluating 

different battery charging strategies and their effects on the power supply system 
(1 refs.) 

Subfile(s): B (Electrical & Electronic Engineering) 
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elect .nc) ; power consumption; power systems; secondary cells 
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Publisher: IEEE, New York, NY 
Country of Publication: USA 
Publication Date: 1995 
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Applications and Advances 
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Conference Sponsor: AIAA Electrochem. Soc. City of Los Angeles, Dept. 
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Number of Pages: ix+324 
Language: English 

Document Type: Conference Paper (PA) 
Treatment: Application (A); Practical (P) 

Abstract: Unique Mobility developed an c - ' - U drive 

system which is being used in the BMW El. This system is comprised of a 
permanent magnet brushless DC motor, amplifier, and microprocessor 
controller. The system is capable of high torque (150 Nm) at low speeds 
(<2000 r.p.m.) and constant power (32 kW) at higher speeds (to 8000 
r.p.m.). The design of the system utilizes a 6 step drive in combination 
with microprocessor control. The topology of the drive was designed to 
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maximize overall system efficiency. The control system was designed to 
operate smoothly while transitioning between different regions of 
operation. The controller must also regulate the torque to stay within 
all of the safety limits, two of which are undervoltage and overvoltage. 
The undervoltage limit is used to prevent fully discharging the 
batteries to prolong their life, and the overvoltage limit is 
necessary to protect the power devices in the amplifier and/or prevent 
outgassing of the battery. The maximum voltage from the motor in 
regeneration is a function of the regenerated current, the internal 
battery impedance in regeneration, and the open circuit bus 
voltage. The open circuit bus voltage and the internal battery 
impedance in regeneration varies with each different battery 
technology, and the batteries' short and long term charge/ 
discharge history. The described drive system adapts to any 
battery technology by limiting the user to only the maximum 
instantaneous power that the battery can provide (in motoring) or 
accept (in regeneration) (1 refs.) 

Subfile (s): B (Electrical & Electronic Engineering); C (Computing & 
Control Engineering) 

Descriptors: adaptive control; brushless DC motors; control system 
synthesis; DC motor drives; digital control; electric propulsion; 

•i Ct .1 \ ' i; machine control; microcomputer 

applications; permanent magnet motors; power amplifiers; secondary 
cells; stepping motors; time-varying systems; torque control; 
voltage control 

Identifiers: electric vehicle drive; permanent magnet 

brushless DC motor; amplifier; microprocessor controller; design; six 
step drive; efficiency; torque regulation; control system; safety limits 
; undervoltage; overvoltage; batteries; outgassing; regeneration; 
internal battery impedance; open circuit bus voltage; charge 
/discharge history; time-varying battery parameters; 
adaptive control 

Classification Codes: B8520 (Transportation); B8510 (Drives); B8320 (d.c. 
machines); B8410E (Secondary cells); B1220 (Amplifiers); C7410B (Power 
engineering computing ) ; C3360B (Road-traffic system control); C1340G ( 
Time-varying control systems) ; C1340E (Self-adjusting control systems) ; 
C3110B (Voltage control); C3340H (Control of electric power systems); 
C3120F (Mechanical variables control) ; C1310 (Control system analysis 
and synthesis methods) ; C7420 (Control engineering computing) 

INSPEC Update Issue: 1995-014 

Copyright: 1995, IEE 
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Title: The design and development of 

spacecraft applications 
Authors (s): Chung, A.S.; Mazzocco, C 
Author Affiliation: General Electric 
Inclusive Page Numbers: 1174-9 vol.3 
Publisher: AIChE, New York, NY 
Country of Publication: USA 
Publication Date: 1983 
Conference Title: Proceedings of the 
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Engineering Conference 
Conference Date: 21-26 Aug. 1983 
Conference Location: Orlando, FL, USA 

Conference Sponsor: IEEE AIChE ANS SAE ACS AIAA ASME 

ISBN: 0 8169 0253 4 

Number of Pages: 5 vol. 2441 

Language: English 

Document Type: Conference Paper (PA) 
Treatment: Practical (P) 

Abstract: The ampere-hour management of space batteries has been a 
continuing problem due mainly to such factors as variable demand 
profiles, cell temperatures, cycle history, and 
charging strategies. As a result, direct relationships between 
integrated ampere-hour demands and actual bai i cy state-of-charge 
have been blurred. An ampere-hour measurement technique is described 
which attempts to ease such limitations by permitting the periodic 
adjustment of relative charge and discharge parameters as indicated by 
empirical test data. In addition, when the state-of-charge falls below a 
present threshold, an automatic survival mode or load shed is initiated 
to preserve the remaining power for essential mission functions. 
Hardware implementation is described for a spacecraft application (0 

ref s . ) 

Subfile (s): B (Electrical & Electronic Engineering) 

Descriptors: ammeters; cells (electric) ; power measurement; space vehicles 
Identifiers: power measurement; battery ampere-hour meter; 

spacecraft; variable demand profiles; cell temperatures; cycle 

history; charging; automatic survival mode; load shed 
Classification Codes: B7310D (Current measurement); B7630B (Aerospace and 

avionic power supplies) ; B8150 (Power system measurement and metering) 
INSPEC Update Issue: 1984-007 
Copyright: 1984, IEE 



14/5/17 (Item 1 from file: 81) 

DIALOG (R) File 81:MIRA - Motor Industry Research 

(c) 2009 MIRA Ltd. All rts. reserv. 
150088 

Gas price woes? Look for these fuel-efficient technologies on future vehicles 
Delphi automotive systems - Press Release 
June 27, 2000 

Document Type: PRESS RELEASE Language: ENGLISH 

Record Type: ABSTRACT 

Supplier Record Type: Press Release 

Long before prices at the gas pump began to skyrocket, Delphi Automotive 
Systems was developing and implementing a complete portfolio of vehicle 
systems that help increase fuel efficiency without harming the environment. 
According to Don Runkle, Delphi Automotive Systems executive vice 
president, rising fuel costs around the world combined with growing concern 
about vehicle emissions is driving growing consumer demand for clean, 
efficient engine technology that doesn't sacrifice performance or fuel 
economy, and Delphi has an extensive portfolio of engine, thermal and 
energy management systems to help address consumer's needs. These products 
include a combination of technologies available today, and technologies 
that are under development and will be available in the near future. 
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Highlights include the ESTEER(tm) . Electric Power Steering is an 
all-electric, engine independent steering system. The system is powered by 
an electric motor instead of a traditional hydraulic pump. This means no 
pump, hoses, hydraulic fluid, drive belt or pulley on the engine, making 
ESTEER a more efficient and environmentally friendly system. Consumers 
benefit from Delphi's electric power steering system with increased fuel 
economy of up to 5% on selected vehicles, improved acceleration, and added 
safety with power steering even should the engine stall. Stop-Start 
Generator (under development) - Delphi has developed a small-vehicle 
generator that has a stop-start feature for increased fuel economy, lower 
emissions and reduced noise in city driving. Called the Stop-Start 
Generator, the unit helps deliver lower fuel consumption and emissions by 
shutting off the engine when the vehicle idles - such as at a stoplight - 
and then quickly and quietly starting the engine via the accessory belt 
when the driver is ready to proceed. Energen(tm) Energy Management Systems 
(under development) - Delphi has developed Energen(tm) systems, which help 
offer improved fuel economy and reduced emissions while significantly 
increasing electrical power for the growing number of advanced electrical 
and electronic systems of 21st century veh.i rilss. Energen is a family 
of hybrid and electric vehicle propulsion systems that 
increase the use of electric motors, power electronics and energy 
storage devices for cleaner, more efficient vehicle performance. 
Advanced Thermal Management System (under development) - Delphi's Advanced 
Thermal Management Systems (ATMS) are vehicle air-conditioning, heating and 
powertrain heat management systems that help improve energy efficiency and 
fuel economy, greatly enhance occupant comfort and address environmental 
impact. Advanced Engine Management Systems - Delphi has products available 
today and in the near future that make the engine operate more efficiently 
by more precisely managing air, fuel and spark delivery. Delphi can quickly 
and cost-effectively develop custom-tailored systems for automakers to meet 
virtually any market requirement with the most fuel-efficient, cleanest 
operating solutions possible. These products include: Gasoline 
Direct-Injection System (available now) - Delphi's gasoline 
direct-injection system injects fuel directly into the cylinder, not the 
intake manifold, to offer significant fuel economy benefits. The injectors 
are capable of delivering a wide range of air/fuel ratios that can be 
optimised for any driving condition or emissions requirement. Delphi is 
prepared to adapt the direct-injection technology to all types of gasoline. 
Mechanical Variable Valve Train (under development) - Delphi's mechanical 
variable valve train has the ability to change intake valve lift, duration 
and phasing, this allows more accurate control of air and fuel delivery to 
correspond with varying engine demands. This technology provides an 
improvement in fuel economy similar to that realized with gasoline direct 
injection. It also allows for increased torque up to 5%. Diesel Common Rail 
Direct-Injection System (available now) - Delphi has developed a common 
rail direct injection system with ion-sensing for closed-loop control of 
diesel engine combustion. This technology is considered to be a major 
building block to bring the benefits of diesel engines to a wider base of 
consumers. These benefits include significant improvements in fuel economy, 
torque, noise and emissions. The technology delivers the following 
benefits: Fuel economy improvements between 2 and 3% when compared with 
today's already fuel-efficient diesel power plants; Exhaust particulate 
reduction between 10 and 20%; NOx emission reduction between 15 and 25%; 
Increases in torque performance between 3 and 4%; Dramatic improvement in 
pilot-injection accuracy, which diminishes diesel 'knock' by 3 to 5 
decibels; and, Enabling closed-loop control at a cost that is 
equivalent to production systems found in the marketplace today 
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because no engine modifications are required. Cylinder Deactivation Systems 
(under development) - Delphi's cylinder deactivation systems utilize a loss 
motion device to control the actuation of individual cylinders. This 
provides fuel economy improvements of 5 to 8% over the current 
fuel-injection gasoline systems, depending on the driving conditions. The 
system maintains driveability and meets emissions standards through 
electro-hydraulic control and torque-based engine controls. Fuel Cell 
Auxiliary Power System (under development) - Delphi is working with 
European automakers BMW and Renault to co-develop a solid-oxide fuel 
cell system as an auxiliary power unit for passenger cars 

and light- and heavy-duty trucks. The system, being developed to use both 
gasoline and diesel fuel, will permit the automakers to increase the total 
generation of e ' energy in their vehicles. It will be 

able to power: Existing electrical features, such as lights, window 
controls and fuel pumps; Sub-systems that are currently mechanically 
driven, such as air-conditioning and water pumps, and; New electrical 
features, such as electric power steering, electric brakes, and the 
extensive range of communication, navigation and electronic equipment 
currently being introduced or planned. In addition to Delphi's effort to 
improve fuel efficiency, it's also an established leader in a variety of 
environmentally friendly initiatives. Delphi has created 'Design for 
Recyclability ' and 'Design for Disassembly 1 programs to ensure development 
of products that meet environmental needs of customers worldwide. These 
programs have earned Delphi industry recognition such as the prestigious 
1999 'Recycler of the Year' award from the Society of Plastics Engineers. 

Descriptors : COMPONENTS INDUSTRY; DELPHI AUTOMOTIVE SYSTEMS; ELECTRIC 
STEERING SYSTEMS; ELECTRICAL/ELECTRONIC COMPONENTS; EMISSIONS; ENGINE 
MANAGEMENT SYSTEMS; EXHAUST PARTICULATES; FUEL CELLS; FUEL 

CONSUMPTION; FUEL ECONOMY; HVAC SYSTEMS; PRODUCT DEVELOPMENT; RESEARCH AND 
DEVELOPMENT 

Section Name : General News 

Subject Heading: DELPHI AUTOMOTIVE SYSTEMS 
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Mitsubishi EV sets new world record 
Japan Automotive News 
January 1, 2000 
Page : 1 

Supplementary Info: Vol. XXXVIII No. 491 
Collation : (2 p) 

Document Type: JOURNAL Language: ENGLISH 
Record Type: ABSTRACT 
Supplier Record Type: ABN 

A Mitsubishi prototype electric vehicle equipped with 

lithium-ion batteries has broken a world record previously held by 

GM, covering over 2,000km in 24 hours. The Mitsubishi FTO-EV was equipped 

with manganese lithium-ion batteries jointly developed by Japan 

Stoi ige fetter;, > and Mitsubishi Chemical. The » ito- >•>• offer 

a 65% reduction in charging time combined with a 10% greater range than 

conventional nickel-hydride batteries, giving the vehicle a cruising 
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range of 15 0km per charge. The previous record was created by a 
Saturn EV prototype, which covered 1,700km in 24 hours in 1996. (JN) 

Descriptors : * s *; s ^ , \ ; JAPAN ; 

MITSUBISHI MOTORS; RESEARCH AND DEVELOPMENT 
Section Name : General News 
Subject Heading: MITSUBISHI MOTORS 
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Electrode cuts weight, cost of vehicle batteries 
NIKKEI WEEKLY 
February 23, 1998 
Page : 13 

Collation : (1 p) 

Document Type: JOURNAL Language: ENGLISH 
Record Type: ABSTRACT 
Supplier Record Type: ABN 

Panasonic EV Energy Co ' s monopoly over the battery market for 
.oh \ - is being threatened by the development of a 

new battery-electrode material by venture company Materials & Energy 
Research Institute Tokyo Ltd. The company aims to supply products to 
automakers within the next two years. Nickel-hydrogen batteries are 
the power source of choice for electric and hybrid 
gasoline-electric vehicles because they carry a relatively 
large charge per unit volume. The life of the battery is 

determined by the charge capacity of the hydrogen-absorbing alloy used for 
the electrodes, and this material is typically a rare-earth-type of alloy. 
But the institute has developed a zirconium-titanium alloy that boasts 40% 
greater charge capacity. Zirconium-titanium alloys are known to have high 
charge capacity, but because the material readily oxidizes and has poor 
durability, it has not been used to date for batteries. The institute 
solved the problem by using a fluoridating process to coat the alloy and 
prevent oxidation. It said it has already made prototype batteries in 
cooperation with a battery maker, and that its own tests show the 
battery has 40% greater charge capacity. The new battery is 
also around 30% lighter than conventional batteries of equal 
performance, and should cost less to make, since 25% less alloy 
is used. (AG) 

Descriptors : . - - ; T LECTRIC VEHICLES; PANASONIC 

EV ENERGY CO; RESEARCH & DEVELOPMENT 
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Policy Implications of Hybrid-Electric Vehicles 
REUYL JS; SCHUURMANS PJ 
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Corporate Source: NEVCOR, Inc 

Final Report to NREL under Subcontract ACB 5 15337 01 

July 1, 1996 

Page : 1 

Collation : (56 p, 39 fig, 21 ref) 

Document Type: JOURNAL 
Record Type: ABSTRACT 
Supplier Record Type: AA 

Properly-designed hybrid-electric vehicles (HEVs) using 
today's production vehicle platforms could offer the consumer, in the 
near-term, an affordable and appealing alternative to conventional 
ICE-powered (internal combustion engine) vehicle. At the same time, these 
vehicles could achieve the national priorities of reduced fuel use and 
reduced emissions. 

Based upon the study results, half of all personal autos on the road in the 
US on a typical day travel less than 20 miles. These vehicles represent 
less than 20% of the total miles driven, but, due to cold engines and cold 
catalytic converters, these short trips produce more than 40% of all the 
emissions . 

An HEV with a low-cost, light-weight battery pack and a small 
engine-powered auxiliary power unit (APU) could plug in to any 
110 V (220 V) outlet at night and travel these short daytime trips on 
battery power alone. On longer trips, the engine/alternator could 
augment the battery and maintain the battery charge . By 

refuelling every 400 miles like a conventional vehicle, trips of unlimited 
length are possible. 

Because such HEVs could be used on all trips, the initial miles of every 
day's travel would be on electricity. BOEV's, on the other hand, could be 
used only on trips within battery range. On longer trips, the driver 
would need to use a conventional vehicle. 

Based upon this "driver level" analysis and using nationwide travel 
statistics from the 1990 National Personal Transportation Survery, the 
study reveals that two HEVs with only a 15-mile battery range would 
travel, on average, more annual miles on electricity than one 100-mile 
battery-only < leets ^ % I s - (BOEV) . On longer trips 

such HEVs with finely-tuned APUs operating at steady load are likely to 
operate with much lower emissions than comparable ICE-powered conventional 
vehicles. Because of these benefits, the report argues that such HEVs 
should be accorded ZEV (zero-emission vehicle) credit on the basis of their 
ability to "electrify miles". 

HEVs could offer the same performance, range and "full-tank" feeling of 

security as conventional vehicles. Yet they are likely to cost, less 

than BOEVs . In mass-production, such HEVs might compete in cost 

with conventional ICE-powered vehicles. Under those circumstances, such 

HEVs could gain significant and perhaps dominant market share. (Auth) 
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Adaptive Control of an EV Drive System to Account for Time-Varying 
y Parameters 

KOPF C 

Corporate Source: Unique Mobility Inc 

The 12th Intl Electric Veh Symp - EVS-12, 5-7 Dec 94 

December 5, 1994 

Page : 1 

Collation : (10 p, 7 fig) 

Document Type: JOURNAL 
Record Type: ABSTRACT 
Supplier Record Type: AA 

Unique Mobility have developed an electric vehicle drive system 

which is being used in the BMW El. This system is comprised of a permanent 

magnet brushless DC motor, amplifier, and microprocessor controller. The 

system is capable of high torque (150 Nm) at low speeds ((less than) 2000 

rpm) and constant power (32 kW) at higher speeds (to 8000 rpm) . The design 

of the system utilizes a six step drive in combination with a 

microprocessor control. The topology of the drive was designed to operate 

smoothly while making the transition between different regions of 

operation. The controller must also regulate the torque to stay within all 

of the safety limits, two of which are under voltage and over voltage. The 

under voltage limit is used to prevent fully discharging the 

batteries to prolong their life, and the over voltage limit is 

necessary to protect the power devices in the amplifier and/or prevent 

outgassing of the battery. The maximum voltage from the motor in 

regeneration is a function of the regenerated current, the internal 

battery impedance in regeneration, and the open circuit bus voltage. 

The open circuit bus voltage and the mt-m il eery impedance in 

regeneration varies with each different battery technology, and the 

- tteries ' short and long term charge /discharge 

history, The described drive system adapts to any battery 

technology by limiting the user to only the maximum instantaneous power 

that the battery can provide (in motoring) or accept (in 

regeneration) . 
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Edison International Unit Purchases Fast-Charge Technology from Norvik 
Traction, Inc. 
PR Newswire 

Monday, June 12, 2000 10:00 EDT 

JOURNAL CODE: PR LANGUAGE: ENGLISH RECORD TYPE: FULLTEXT 
DOCUMENT TYPE: NEWSWIRE 
WORD COUNT: 73 8 

...to maximize the 

speed at which we will continue to advance this technology, " said Robert 
Field, general manager of Edison Source Norvik. 

The Edison Minit-Ch&rger already has a proven track record 
providing fast- 

cK;-.oe solutions for forklifts, on-road electric vehicles 
, electric buses, as 

well as some smaller battery applications (including camcorders) . 
Initial 

testing of fast-charging for forklifts began in 1996, and the chargers have 
now completed 150,000 shift hours of successful... 
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Kummerow Corp. Signs Accord to Help Solve Shanghai's Air Pollution with 
Electric Motor Scooters 

DATE: February 24, 1998 13:27 EST WORD COUNT: 734 

. . . Kummerow. "To succeed in this market, an electric scooter must perform 
well and be available at a very low price. We believe that zinc-air 
battery technology is capable of meeting those challenges with 
further development." 

Kummerow 's zinc air batteries have already proved their 
performance by smashing the world record distance for an electric 
vehicle, running 1,0 43 miles on a single charge — more than 
double the previous record for any type of battery. The same 
battery technology is powering an electric transit bus in a 
demonstration project in Singapore, as well as passenger and delivery 
vehicles in a Karlsruhe, Germany, pilot... 
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VIRGINIA POWER IS REGIONAL DISTRIBUTOR FOR MAGNE CHARGE (TM) INDUCTIVE 
CHARGING SYSTEM 



DATE: May 13, 1996 10:31 EDT WORD COUNT: 916 

...is inserted into a port on the vehicle. 

The insertion sets up an interaction of magnetic fields that safely 

completes the circuit and transfers the energy into the 

batteries. The units have no exposed metal connections and can be used safely even 

during rain, fog and snow. 

The MAGNE CHARGE (TM) family of chargers is rapidly developing a 
proven record of safety and dependability. Virginia Power's fleet of 
more than 40 electric cars and trucks uses MAGNE 
CHARGE (TM), as does the 

U.S. Postal Service's experimental electric, vehicle program in 
Fairfax, 

Va. Two other electric transportation programs planned for the Richmond 
area will also use MAGNE CHARGE (TM). These include Greater Richmond 
Transit . . . 
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OVONIC NICKEL METAL HYDRIDE BATTERIES POWER ELECTRIC VEHICLE TO RECORD 23 8 
MILES IN 1995 AMERICAN TOUR DE SOL RACE 

DATE: May 30, 1995 09:46 EDT WORD COUNT: 423 

...Company, Inc. ("Ovonic"), announced today that the Solectria 
Sunrise, an all new purpose-built four passenger electric sedan, powered 
by Ovonic nickel metal hydride ("NiMH") batteries;, set a new record 
of 

238 miles on a single charge in the 1995 American Tour De Sol, a race of 
48 electric vehicles conducted over public roads under real 
driving conditions. 

The Ovonic NiMH battery-powered Solectria Sunrise was the overall 
winner in every event in which it was entered during the five-day 
competition. This achievement of 238 miles on a single charge marks 
the 

second consecutive record set by a Solectria electric: 
vehicle powered by 

Ovonic NiMH batteries . The previous record of 214 miles was set at 
last 

year's Tour de Sol. Other vehicles in the race were powered by a 
variety of batteries, including lead acid, nickel cadmium, sodium 
sulfur, etc. The Solectria Sunrise electric vehicle running on Ovonic 
NiMH batteries was the only vehicle to break the... 
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07357752 (USE FORMAT 7 OR 9 FOR FULLTEXT) 
Cars grant powers up city electric bid 
HELEN WARD ENVIRONMENT CORRESPONDENT 

NOTTINGHAM EVENING POST , Nottingham Post Group - Evening Post (Late Final 
- LF) ed, pl2 
September 18, 1999 

JOURNAL CODE: FNEP LANGUAGE: English RECORD TYPE: FULLTEXT 
WORD COUNT: 45 8 

chose Nottingham for the project because the city and county 
councils were forward looking, and it had a good relationship with them. 

FACT FILE YEN Electric: vehicles are powered by 
batteries stored inside the car. When the batteries need 
recharging you simply plug the car into a socket. 

YEN An el-i-ctrx;; vehicle averages 40 to 100 miles per 
charge. 

YEN The land speed record for an electric vehicle is 
183mph. 

YEN Electric vehicles have no emissions. 

YEN The electric car lost out to the petrol-driven car 
because of its limited range and invention of the electric starter motor - 
which meant engines no longer needed. . . 



25/3, K/15 (Item 1 from file: 15) 

DIALOG (R) File 15 : ABI/Inf orm (R) 

(c) 2009 ProQuest Inf o&Learning . All rts. reserv. 

02209054 77288730 

Is fast charging for you? 

Feare, Tom 

Modern Materials Handling v56n9 PP : 47-51 Aug 2001 
ISSN: 0026-8038 JRNL CODE: MMH 

ABSTRACT: Giving electric lift truck batteries a regimen of fast chargers can hike 
productivity and lower operating 

costs over the long term. Charging times of 6 to 8 hours followed by 
a cooldown period of as long as 8 hours are history with fast 
charging. PosiCharge says its multi-vehicle, parallel charging 
equipment will get batteries operational again as soon as 5 to 10 
minutes. Batteries undergoing fast charging also need time for daily 
full charge and for equalization charges. Typically, the equalization 
charge is applied at once weekly. 



25/3, K/16 (Item 2 from file: 15) 

DIALOG (R) File 15 : ABI/Inf orm (R) 
(c) 2009 ProQuest Inf o&Learning . All rts 
00965060 96-14453 

New strategy for lift truck management 
Schwind, Gene F 

Material Handling Engineering v50nl PP 
ISSN: 0025-5262 JRNL CODE: MTH 
WORD COUNT: 50 0 8 

...TEXT: rather than using the longer vehicle serial number. Whenever you 
make a decision about a vehicle you must be able to locate it. 



. reserv. 



: 83-98 Jan 1995 
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In fleets, batteries usually travel between trucks, so if 
batteries are to be tracked you must identify each one in some way. A 
device such as the Anderson K'"""Vv Data Recorder or C&D's 
SmartBattery can be permanently installed on the top of each battery. 
It tacoi i chare , die s e and other information. 

Tracking lv"- v v v. is necessary because of their cost and potential 
for abuse--but few companies do it. 

When you collect data on electric trucks, do not include the 
battery as part of the original cost of the truck. Likewise, when you 
record maintenance or replacement costs, do not ascribe battery costs to 
the truck . . . 



25/3, K/17 (Item 3 from file: 15) 

DIALOG (R) File 15 : ABI/Inf orm (R) 

(c) 2009 ProQuest Inf o&Learning . All rts. reserv. 
00936248 95-85640 

Sima PowerMax-200 universal battery charger /conditioner 
Howat, Faris 

Cellular Business vllnlO PP : 82-86 Oct 1994 
ISSN: 0741-6520 JRNL CODE: CLB 
WORD COUNT: 1933 

. . .TEXT: 1, lOOmAh NMH . 

3. Testing of battery capacity under load for batteries charged with the 
PowerMax-200 . 

4. Testing trickle charge mode. NiCd and NMH batteries are considered 
discharged when each cell reaches approximately lV/per cell. 
Excessive discharging below this point can easily damage the battery . 
I connected a digital voltmeter with RS-232 capability to a laptop 
computer, and I measured and recorded voltage readings every 4 seconds. I 
placed each battery in the Sima PowerMax-200 unit to 

record tli- discharge and charge point voltage of each 
battery. By recording the discharge and charge point for each 
battery, I could easily view the actual charge time on the graphs. I 
then imported the collected data into ExCEL for graphic presentation.... 



25/3, K/18 (Item 4 from file: 15) 

DIALOG (R) File 15 : ABI/Inf orm (R) 

(c) 2009 ProQuest Inf o&Learning . All rts. reserv. 
00620481 92-35583 

Lift Truck Maintenance Lengthens Economic Life 
Schwind, Gene F. 

Material Handling Engineering v47n6 PP: 44-49 Jun 1992 
ISSN: 0025-5262 JRNL CODE: MTH 
WORD COUNT: 2 913 

...TEXT: around them are complex. They are expensive enough that the 
potential for savings with a thorough maintenance program is extremely high 
and easily justified. (See Batteries: Boxes of Money, page 45.) 

Battery data should be kept by serial number and include purchase 
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date and cost. Additional fields (in the database) include charge 
history, hydrometer readings, repairs, aha used and other 

pertinent information. For &i8C':ric track--, battery 

mismanagement can be the greatest single cost in the maintenance picture. 
Foreshortened battery life is an insidious cost that may never be 
recognized unless accurate records are maintained. For more information, 
see the literature focus is on page... 



25/3, K/19 (Item 5 from file: 15) 

DIALOG (R) File 15 : ABI/Inf orm (R) 

(c) 2009 ProQuest Inf o&Learning . All rts. reserv. 
00073755 78-08086 

The Best Battery Care Takes Four Jobs-Not One! 

Modern Materials Handling v33n4 PP: 70-76 April 1978 

ISSN: 0026-8038 JRNL CODE: MMH 

ABSTRACT: Maximum life and performance for industrial truck b-sttax .-s.es demands 
specific responsibility from people in 4 functions: 

truck operation, charging operation, maintenance, and outside service. The 
right attention from these people can save hundreds or thousands of 
dollars. Truck operators are responsible for conserving 
battery power, checking battery and cable connections, 

checking the maintenance schedule, and reporting changes requiring more 
power, such as heavier loads. The charging attendant is responsible for 
•1— ! v5 ig ba 5.-; i, adding water, keeping records on 
charging cycles, and routinely checking batteries, power 

cables, and connectors. The maintenance man does the routine maintenance 
and repair. He checks over "wet batteries" when they are received, and 
does a. . . 
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DIALOG (R) File 16:Gale Group PROMT (R) 
(c) 2009 Gale/Cengage. All rts. reserv. 

04377545 Supplier Number: 46420058 (USE FORMAT 7 FOR FULLTEXT) 
NEW BATTERIES POWER ELECTRIC VEHICLE TO WORLD DISTANCE RECORD 
PR Newswire, p0529DEW007 
May 29, 1996 

Language: English Record Type: Fulltext 
Document Type: Newswire; Trade 
Word Count: 438 

"For the third year in a row, an electric vehicle powered 
by nickel metal hydride batteries set a distance record on a 
single charge while finishing first in the American Tour de Sol road 
rally. That performance milestone - 373 miles - was clocked during this 
month's New York-to-Washington D.C. rally. 

"The Tour de Sol showcases advancements in electric 
vehicle technologies as competitors demonstrate enhancements in the 
range, energy efficiency and reliability of these cars. It also shows how 
public-private partnerships can help assure... 
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(c) 2009 Gale/Cengage. All rts. reserv. 



03044475 Supplier Number: 44140928 
Electric dreams take to the road 
New Scientist, p38 
Oct 2, 1993 

Language: English Record Type: Abstract 
Document Type: Magazine/ Journal ; Academic 

ABSTRACT: 

Tokyo Electric Power (Japan) has developed a protype electric 

car, the IZA, that runs a record 550 km on a single 

charge and has a top speed of 176 km/hr. The IZA's motors are 

embedded in the wheels. Currently the fastest electric car in 

the world, the vehicle is powered by a 500-kg nickel-cadmium 

battery that serves the front and back wheels separately. As the 

driver uses the accelerator and brake pedal, signals are tramsmitted to a 

computerized systems controller... 



25/3, K/27 (Item 2 from file: 148) 

DIALOG (R) File 148:Gale Group Trade & Industry DB 
(c) 2009 Gale/Cengage. All rts. reserv. 
07064371 SUPPLIER NUMBER: 14809564 

Batteries charged quickly, electric truck sets record. (Electronic Power Technology 
Inc. tests new battery charging system) 
Wald, Matthew L. 

New York Times, vl43 , Wed ed, col 1, pCl (N) pDl(L) 
Feb 16, 1994 

ISSN: 0362-4331 LANGUAGE: ENGLISH RECORD TYPE: CITATION 

* it tot !^ m quickly, electric truck sets 

record. (Electronic Power Technology Inc. tests new battery 
charging system) 
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05897476 SUPPLIER NUMBER: 12429173 (USE FORMAT 7 OR 9 FOR FULL TEXT) 

Lift truck maintenance lengthens economic life, (includes related articles) 

(Technology) (Cover Story) 
Schwind, Gene F. 

Material Handling Engineering, v47, n6, p44(5) 
June, 1992 

DOCUMENT TYPE: Cover Story ISSN: 0025-5262 LANGUAGE: ENGLISH 

RECORD TYPE: FULLTEXT 

WORD COUNT: 3097 LINE COUNT: 00242 



revolve around them are complex. They are expensive enough that the 
potential for savings with a thorough maintenance program is extremely high 
and easily justified. 

Battery data should be kept by serial number and include 
purchase date and cost. Additional fields (in the database) include 
i ' ^v, hydrometer readings, repairs, " s ^et 
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used and other pertinent information. For electric trucks, 
battery mismanagement can be the greatest single cost in the 
maintenance picture. Foreshortened battery life is an insidious cost 
that may never be recognized unless accurate records are maintained. 
Batteries: boxes of money 

Batteries of any size look monolithic. Unless you're one of the 
more astute material managers, you don't realize how much batteries cost, 
how long . . . 



25/3, K/29 (Item 4 from file: 148) 

DIALOG (R) File 148:Gale Group Trade & Industry DB 
(c) 2009 Gale/Cengage. All rts. reserv. 

05576900 SUPPLIER NUMBER: 11791447 (USE FORMAT 7 OR 9 FOR FULL TEXT) 

Electric vehicles: getting the lead out. 
Siuru, Bill 

Mechanical Engineering-CIME, vll3, nl2, p36(6) 
Dec, 1991 

ISSN: 0025-6501 LANGUAGE: ENGLISH RECORD TYPE: FULLTEXT 

WORD COUNT: 4553 LINE COUNT: 00358 

... in locations from car dealerships to supermarkets. The rechargers 

would be activated by a "smart card" that would contain a record of the 
car's battery, history, and specifications. The driver would insert 
the card and the recharger would work automatically. The card would also be 
used to record ch-srgas for energy supplied. 

Nissan has designed an urban electric car called the 
Future Electric Vehicle (FEV) around the new Super Quick 
Charging i i ^ - System. The FEV is a 2+2 coupe with room for two 
adults, two children, and luggage. The car is only 13 feet long riding. . . 
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03136981 Supplier Number: 46420885 (USE FORMAT 7 FOR FULLTEXT) 
Ovonic to Up Electrode Material Production 
Electric Vehicles Energy Network Online Today, pN/A 
May 30, 1996 

Language: English Record Type: Fulltext 
Document Type: Magazine/ Journal ; Trade 
Word Count: 317 

D.C. 

A Solectria Sunrise purpose-built, full-size EV achieved 373 miles on 
a single charge according to official race results. 

The Ovonic NiMH battery pack provided 32 kilowatt hours (kWh) of 
power at 252 volts. 

Another Solectria-built vehicle, a converted Geo Metro four-door 
sedan, competing in the production vehicle category used Ovonic 
batteries to achieve a record 2 44 miles on a single 
charge. The car's battery pack provided 23 kWh of power at 196 
volts . 

Solectria is a manufacturer of EV motors and controls and 
Leotr vehic i located in Wilmington, MA. 

For more information, contact Stanford Ovshinsky or Robert Stempel at 
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810-280-1900. 

(ECD RELEASE : 5/24) 

COPYRIGHT 1996 Environmental Information. 
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03129089 Supplier Number: 46402189 (USE FORMAT 7 FOR FULLTEXT) 
DARPA DISPLAYS HYBRID AND ELECTRIC VEHICLE TECHNOLOGY IN D.C. 
Technology Transfer Week, v3 , n21, pN/A 
May 21, 1996 

Language: English Record Type: Fulltext 
Document Type: Magazine/ Journal ; Trade 
Word Count: 732 
TEXT: 

. . .program showed its wares at the Tour del Sol road-race finish line on 

the Mall in Washington, D.C. Tour Del Sol features solar-electric 

cars and HEVs, several with DARPA technology for stealthy scout 

vehicles, electrically driven tanks and electric flight 

controls. The race winner, which ran a world-record 374 miles on one 

battery charge, was a sleek composite compact from Solectria 

Corp., Wilmington, Mass. It used nickel metal hydride batteries from 

Energy Conversion Devices' Ovonic Battery Co., which will also go to 

market next year on an Impact-class Honda EV. 
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02683673 Supplier Number: 45443834 (USE FORMAT 7 FOR FULLTEXT) 

Fuel Gage Meets Special Needs 

Battery & EV Technology, vl9, nl2, pN/A 

April, 1995 

Language: English Record Type: Fulltext 
Document Type: Newsletter; Trade 
Word Count: 212 
TEXT: 

...Curtis Instruments Inc. (200 Kisco Ave., Mount Kisco, NY 10549; Tel: 
914/666-2971, Fax: 914/666-2188) says that the company now has a 
battery "fuel" gage designed to meet the special needs of on-road 
electric: cars and trucks (whose batteries remain in 

the vehicles during charging) . The Model 968 includes a current integrator 
which employs a microprocessor that records; both the charge and 
discharge cycles and displays battery capacity. 
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delayed) General Motors Impact program. Norvick is a leading North 
American battery charging concern, best known for developing and marketing 
home appliance and video camera batteries . The charging system works 
with a variety of advanced secondary batteries, including lead-acid, 
nickel-cadmium, and nickel-metal hydride. The present model can be 
configured to charge many existing EV batteries in as little as 2b 
minutes. Work is underway to improve this performance using advanced 
computerized charge controllers. 

Jiri Nor, Norvick 's vice president of R&D says that, "With the right 
combination of battery and charge control technology, we can refuel 
electric: cars as fast as we now pump gasoline." Chrysler plans 
on incorporating advanced smart charging technology into its electric 
vehicles. Advanced smart charging could include options like 
billing record keeping. Prototype chargers now cost $160,000 
each. Economics of scale should bring this down to about $10,000. 
Chrysler's marketing plan calls for commercialization in 1995... 

...be located in service stations, configured similar to gasoline pumps. 
Chrysler has no plans to market a residential version of the charger 
because of the unit's high power requirements. Chrysler reports 
that the Norvick charging system can also be configured to be compatible 
with the GM/Hughes Electronics charging system. 
COPYRIGHT 1993 by . . . 
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Alpine Solar Car Championships To Be Held in Switzerland 
International Solar Energy Intelligence Report, vl7, nl5, pN/A 
July 26, 1991 

Language: English Record Type: Fulltext 
Document Type: Magazine/ Journal ; Newsletter; Trade 
Word Count: 263 

... In other news, an electric broke a distance record in Liesal, 

Canton Basel, in June by running for 256 kilometers (159 miles) on a single 

charge of its batteries. The previous record for this 

type of car was 152 km (94 miles) . The batteries used in the record 

run are not on the market yet. 

Meanwhile, with an eye to ecology, Geneva's maintenance crews at 
Services Industriel, the municipal power administration, have added two 
electric cars to their fleet and plan to add a third. The cars 
run on batteries charged by plugging into solar-panel-topped columns 
located around the... 
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Title: Mine's PBTools takes the road less traveled. 
Authors: Coleman, Dale 

Source: MacWeek; March 1, 1993, Vol. 7 Issue 9, p41-43, 3p 

Document Type: Product Review 

Subject Terms: 

POWER resources 
UTILITIES (Computer programs) 
MACINTOSH (Computer) 
LAPTOP computers 

Geographic Terms: UNITED States 

Author-Supplied Keywords: PBTools, Inline Design 

Abstract: 

Presents a favorable review of PBTools 1.0.1 ($99.95), an energy maintenance program from Inline 
Design of Lakeville, CT. Runs on Macintosh PowerBook machines. Says PBTools features an indicator 
for battery or AC power source, an indicator for fast or trickle charging, a battery charge indicator for up 
to nine levels of charge, a chart for displaying actual battery voltage, double-battery tracking, and a Deep 
Discharge Battery option; but documentation has some errors. Given a rating of vv Very Good." Includes 
three screen displays, a score card, and a table. 

Notes: 

Product Rating: PBTools: B 
System Compatibility: PowerBook 

ISSN: 

0892-8118 
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